The Journal of 


NERVOUS and 
MENTAL DISEASE 


VOL. 130, NO. 5 
May, 1960 
SERIAL NO. 930 


AN ANALYSIS OF TYPES OF TREATMENT AND AN 
EXPLORATION OF ITS UTILITY 


PHILIP LICHTENBERG, Pu.D.3 RHONDDA K. CASSETTA, A.B? anp 
JOHN C. SCANLON, DSS? 


INTRODUCTION 


This paper reports an examination of 
therapeutic practices in clinical settings 
with special attention to the actions and 
techniques of clinicians rather than to their 
theories. The long-range goal is to develop 
methods for describing mental health and 
disorder which will be useful in other, more 
community-centered, research. As a part of 
this larger effort, we have attempted to clas- 
sify types of psychologically-directed treat- 
ment. This report contains an account of the 
system of classification so developed and 
the exploration of its utility in describing 
aspects of one hospital and factors associ- 
ated with diagnosis and evaluations of se- 
verity of functional disability. 

The system postulates two basic require- 
ments. First, it must have internal organi- 
zation, that is, the various parts must relate 
to each other in a prescribed way, through 
some general principle. Second, it must par- 
allel and relate to something external, the 
continuum of mental health and disorder. 
The theory pertains to internal organiza- 
tion; testing the system pertains to its ties 
with mental disorder. 

While there are many enumerations of 
various therapies in textbooks (e.g., 12) and 
in reference works (e.g., 1) or collections of 
therapists’ viewpoints (e.g., 7, 13), these 
listings fail to meet either of our two re- 
quirements. There have been some attempts 
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to discover internal systems, usually by try- 
ing to abstract commonalities from diverse 
therapies. For instance, Fiedler (4), Black 
(2), and Strupp (10) have examined various 
therapies in search of the “salient features” 
common to them. Corsini and Rosenberg 
(3) reviewed some 300 articles in the litera- 
ture and could organize these into nine gen- 
eral classes, three each within “Intellec- 
tual,” “Emotional,” and “Actional” types. 
In addition to our doubts about such an 
approach of abstracting from incomplete, 
unsystematic and inconsistently followed 
psychotherapies, we are not certain that 
these authors have organized the various 
therapies on unifying principles. Further, 
they do not seem to think it necessary to 
relate the variations in types of therapy to 
variations in patients, as in different severi- 
ties of disorder. Szasz and Hollender (11) 
come nearest to our own requirements in 
examining models of the physician-patient 
relationship, but their interest in different 
means of sharing responsibility and the dif- 
ferences between medical practice and psy- 
chiatric practice preclude relations with di- 
verse classes of treatment. In their analysis 
all psychological treatments fall in one 
model. Thus, we have discovered no existing 
analyses that fulfill our stipulated require- 
ments, nor any solid comparative bases 
against which to examine our system. 


GENERAL CONSIDERATIONS 


The unifying principle in our system may 
be called mutual-achievement strivings—a 
term coined because it emphasizes that all 
behavior, including that of a therapist, is 
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referred to the simultaneous integration of 
the alignment with other people and the 
alignment with the task. In all instances in 
our system the therapist is concerned with: 
1) his alignment with the patient’s inten- 
tions (his concern for mutuality); and 2) 
his orientation toward the goal of raising 
the mental health of the patient (his concern 
with achievement). Both these concerns for 
mutuality and achievement are compre- 
hended in the term mutual-achievement 
strivings. 

The therapeutic maneuvers in our system 
represent different levels of these mutual- 
achievement strivings. At the lowest level 
are minimums of mutuality (e.g. the patient 
is a social isolate) and of achievement (e.g. 
the patient cannot strive toward health in 
an adequate way). At the highest level, of 
course, the reverse is true. This formulation, 
therefore, defines treatments according to 
their positions on a continuum of mutual- 
achievement strivings. No treatment is 
preferable to another simply because it 
ranks higher on our continuum. Different 
maneuvers are relevant to different patients, 
and the appropriateness of maneuver to pa- 
tient makes it “desirable” or not. 

Because we cannot rate all of the possible 
interactions of the therapist with a patient, 
we have limited our consideration to: 1) 
those which are specifically intended to be 
“therapeutic,” that are clearly expected to 
move the patient toward better mental 
health; and 2) those that comprise the dom- 
inant maneuvers, that occur with greatest 
frequency or are considered most strategic 
or decisive. 

Since therapeutic maneuvers are defined 
in terms of the therapist’s position vis-a-vis 
the patient’s intentions, clarification of the 
word intention is appropriate. By a person’s 
intention is meant the purposes or plans 
that the person consciously experiences with 
relative clarity of awareness. For example, 
a person who takes an overdose of drugs 
may intend to commit suicide or he may 
intend to control his wife by pretending to 
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do so. To judge which alternate is true in 
any case, one must know the focus of ‘he 
man’s conscious experience. Intentions <if- 
fer in the completeness and explicitness in 
which their future is specified. It is gener- 
ally easier for others in the environment to 
mesh their own actions within spheres out- 
lined by relatively incomplete intentions 


THERAPEUTIC MANEUVERS AND TECHNIQUES 


The system is based on four levels or ce- 
grees of mutual-achievement strivings. First 
presented is the maneuver with the greatest 
amount of mutual achievement; there fol- 
lows consideration of maneuvers with de- 
creasing amounts of mutual achievement. 

The maneuver on the “highest” level 
maximizes both the mutuality and the 
achievement components. The therapist’s 
actions affirm the expressed intentions of 
the patient as starting points for the devel- 
opment of new behaviors and ideas, while 
at the same time the therapist is revising 
and expanding the structure of the patient’s 
intentions. The therapist is suggesting by 
his actions that the patient’s intentions are 
tentatively acceptable, but acceptable only 
insofar as they are the origins from which 
will grow new intentions. The therapist aims 
to restructure or redefine the existing inten- 
tions, and in order to do this he starts with 
the intentions that exist. The therapist’s 
alignment is within the general tenor of the 
patient’s direction, but it is oriented toward 
lifting the patient from his current plane of 
intentional activity to a new one. The align- 
ment of the therapist vis-a-vis the patient’s 
intentions is shown in Figure 1, where it is 
designated Degree IV. 

The next therapeutic maneuver aims less 
at the development of intentions within the 
treatment itself than at lending strength to 
those intentions of the patient that tlie 
therapist feels are relatively healthy. Tle 
therapist’s actions in this case are essel- 
tially directed at affirming and fortifying 
these selected intentions. The therapist ad:s 
his weight to the direction of forces pr»- 
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Thus, by telling the patient that he can- 
not both align himself with the patient and 
at the same time fulfill the demands of the 
task, Freud resists mutuality in the interests 
of a higher form of mutual achievement. He 
ends with our first therapeutic maneuver, 
that of redefinition. Had he responded to 
the patient with permission for the patient 
to avoid the unpleasant details, he would 
have taken this second maneuver of accord 
with the patient’s intentions. This align- 
ment of accord which sacrifices some imme- 
diate achievements in the interests of mu- 
tuality is called Degree III in mutual 
achievement. 

The next maneuver is that in which the 
therapist neither affirms nor refutes the pa- 
tient’s intentions. In fact, the therapist’s 
alignment does not bear upon particular in- 
tentions of the patient at all. In this case the 
therapist is attempting to introduce new in- 
tentions into the patient’s behavioral reper- 
tory by inducing the patient to try new in- 
tehtions and new actions. These new actions 
suggested by the therapist have no direct 
alignment with any of the intentions exist- 
ing in the patient’s life. Rather, the thera- 
pist acts to induce those behaviors and ideas 
that he thinks are likely to be satisfying to 
the patient and thus likely to be incorpo- 
rated by the patient into his style of life. 
Since there is no direct connection between 
the actions suggested and the patient’s in- 
tentional expressions, the therapist is draw- 
ing upon his understanding of what kinds of 
behavior are good for most people under 
most circumstances or those situations that 
are likely to surround the patient. This is 
Degree II in Figure 1 and is called “Require 
a Tendency.” It is characterized by more 
emphasis upon achievement than upon mu- 
tuality. 

Finally, there is a degree of mutual- 
achievement strivings in a therapeutic ma- 
neuver in which the therapist aligns himself 
in opposition to the patient’s intentions. 
This action, of course, creates a minimum of 
mutuality between the patient and therapist 
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with respect to active or probable inten- 
tions. The therapist aims to inhibit the de- 
velopment of the intentions that the paticnt 
presents to him. The given intentions, pre- 
sumably, are unsatisfactory starting points 
for new ones, and the therapist must induce 
the patient into another plane of intentions 
before he can align himself more positively 
with the direction of the patient’s activities. 
This is Degree I of mutual achievement. 
We have already illustrated the two ma- 
neuvers of redefinition and accord in quot- 
ing Freud’s deliberations with his obses- 
sional patient, but it may be fruitful to give 
another illustration that contains two ma- 
neuvers. Hoedemaker (8) has written an 
example of the change from accord to dis- 
cord with the patient’s intentions. A few 
references from his article are illuminating. 
The patient had been following a pat- 
tern of first drinking excessively and then 
demanding that the doctor give her quieting 
drugs. She would ask for sedatives because 
she feared she would be unable to sleep, or 
would have a convulsion, or would “fly to 
pieces.” The doctors and nurses, reacting to 
the implicit threat in her behavior, con- 
formed to her intentions by giving her the 
drugs. This sequence would then be re- 
peated. Hoedemaker claims that a new ego 
structure was established by shifting his 
position. Partly from annoyance, about 
which he was uneasy, and partly from in- 
sight, he instructed the nurse to tell the 
patient that he would not allow her to have 
sedation. Since this was in the midst of the 
patient’s demand for such sedation, the 
nurse was somewhat resistant, but Hoede- 
maker insisted on his instructions being car- 
ried out. He had chosen to deny the inten- 
tion instead of confirming it. At the same 
time he pointed out that the nurse was also 
to tell the patient she could be as afraid of 
convulsions, ete. as she needed to be. The 
patient reacted immediately with anxiety 
and misgivings, but quieted down shortly 
thereafter. A few more episodes identical ‘o 
this followed, but with decreasing intensit v. 
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Subsequent to those episodes the patient 
took no sedatives nor did she drink heavily 
fo some fourteen months, though nothing 
divectly pertaining to these considerations 
ev. tered the therapy during that time. Hoe- 
d maker’s change from accord to discord 
w th the patient’s intention apparently sig- 
nailed a radical change in the patient’s life. 

These four therapeutic maneuvers are 
represented in our study by six therapeutic 
techniques, presented in Table 1. The de- 
vclopment of six techniques from four levels 
of mutual-achievement strivings is required 
by the fact that Degree IV (redefinition) is 
asymmetrical with Degree II (require a 
tendency) on a basic issue. In order that he 
may redefine, the therapist must react to the 
patient; in order that he may try to intro- 
duce an entirely new intention, he must in- 
tiate goals and actions. Heider (6) touches 
upon this issue when he speaks of attribu- 
tion: 


“For instance, our subjective environment 
contains the self and another person and a new 
event occurs: one of the persons will be held 
responsible for it.” 


What is meant here, we think, is the spec- 
ification of who initiates the issue that 
comes to be the focal point of the transac- 
tion. Our interest, in contrast to Heider, is 
not with the patient’s attribution of re- 
sponsibility; we wish to make some objec- 
tive account of who plays the dominant role 
in establishing the major issue that charac- 
terizes the transaction. 

Although redefinition (Degree IV) can 
exist only when the therapist is reactive, and 
requiring new intentions (Degree II) can 
exist only when the therapist takes the ini- 
tiative, the other therapeutic maneuvers are 
not restricted in the same way. The thera- 
pist can place himself in accord with the pa- 
tient (Degree III) both when he is reactive 
and when he takes the initiative. When he 
reacts, he can confirm the intentions pre- 
sented to him; when he assumes the initia- 
tive, he can enhance tendencies that already 


TABLE 1 


Outline of Types of Treatment by 
Therapeutic Maneuver 





Therapeutic Maneuver Techniques of Therapy 





Degree IV—Rede- | 1. Uncover and interpret 
fine intentions 

Degree I1I—Accord | 2. Confirm—support inten- 
tions 

or 

. Enhance—change_ situa- 
tions to provide outlets 
for intentions 


Degree II—New In- 


. Direct patient to try new 
tentions 


intentions 

Degree I—Discord . Deny—protect patient 
against intentions (in- 
cluding drugs and shock 
treatment) 


or 
. Oppose—protect others 
against intentions by 
controlling patient 








exist in the patient’s current intentional life. 
Similarly, the therapist can be in discord 
with the patient (Degree I) by reactively 
denying the given intentions or initiating 
an opposing orientation to existing tenden- 
cies. Thus, the four levels of mutual- 
achievement strivings fan out into six tech- 
niques, one each for maneuvers IV and II 
and two each for maneuvers III and I. It 
is these six techniques which appear in most 
conventional descriptions of therapies. 


THEORETICAL RELATION OF TREATMENT TO 
CHARACTERISTICS OF THE PATIENT 


The differing degrees of mutual-achieve- 
ment strivings described are associated with 
the number and complexity of the intentions 
with which the patient-therapist relation 
deals. That is, when the therapist aims to 
redefine, he attempts to bring into the task 
a maximum number of intentions in the pa- 
tient’s life, and the most complex ones. 
When the therapeutic maneuver is that of 
discord with the patient’s intentions, the 
therapist is directing his treatment efforts 
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to the few or simplest or most basic inten- 
tions. 

The process of redefining implies a direct 
operation upon and rearrangement of the 
intentional life of the person. Such direct 
modification necessitates the availability to 
the treatment process of most needs and in- 
tentions. The strict rule of psychoanalysis 
to the point that the patient must relate 
everything that comes to mind is an em- 
bodiment of this implication. 

The process of the therapist placing him- 
self in accord with the patient involves 
fewer intentions than when the therapist 
is restructuring. This is equivalent to saying 
that some achievement is sacrificed for the 
development of mutuality between patient 
and therapist. The therapist cannot accord 
with or support the maximum number of 
the patient’s intentions because he does not 
wish to foster in his treatment setting the 
appearance and development of self-defeat- 
ing intentions. Were these self-defeating in- 
tenfions to be confirmed, the therapist 
would be encouraging illness, not health, 
and would depart from his goal. 

When the therapist requires entirely new 
intentions in the third maneuver, he is 
forced to deal with an even more restricted 
range of intentions. The therapist’s aim is 
to enlarge the patient’s repertory of inten- 
tions by introducing new ones for the pa- 
tient to adopt exactly as presented. Two sets 
of limitations restrict the range of inten- 
tions available to the therapist in this ma- 
neuver: 1) he must require intentions that 
the patient has not formulated for himself 
at some prior time; and 2) he cannot require 
intentions that are too alien to the patient 
(since this would place the therapist in im- 
mediate discord) or are too similar to other 
intentions of the patient (for this would 
place the therapist in immediate accord). 

Finally, when the therapist sets himself 
in discord with the active intentions of the 
patient, he is devoting his efforts to a very 
few of the patient’s intentions. If he tries 
to deny or oppose many intentions, he will 


be keeping the patient from any action, a id 
this is not psychological treatment. ‘Te 
therapist can afford to align himself in d s- 
cord with only a few, strategic intentions if 
the relationship is to continue, and th: se 
are usually without major complexity. 

The differing degrees of mutual-achie\ e- 
ment strivings are associated with the 
amount of the patient’s life that must pe 
geared to the therapeutic endeavor as w:'ll 
as to the number and complexity of inten- 
tions that are dealt with. There is an in- 
verse relation between these factors: the 
fewer the intentions with which the thera- 
pist is to concern himself, the more of the 
patient’s life it is necessary to have avail- 
able for possible therapeutic intervention. 
This is the case because the therapist must 
be more selective in regard to the intentions 
he aligns himself with. As we have pointed 
out above, for instance, when the therapist 
puts himself in discord with the patient, he 
must choose strategic intentions for his 
treatment activities. The particular choice 
among all intentions is more important in 
direct proportion to the number of inten- 
tions that will fall within treatment. To 
know which intention should be chosen it is 
valuable to have a maximum of informa- 
tion, and this requires much contact with 
the patient’s life. Similarly, to act in refer- 
ence to a specific intention, the patient and 
the therapist must be reasonably available 
to each other, and this is best accomplished 
when the therapist is associated generally, 
but not always therapeutically, with the pa- 
tient’s living conditions. Thus, both for the 
needed information on which to base a de- 
cision and for circumstances that facilitate 
the implementation of decisions, the thera- 
pist must have more extra-therapeutic con- 
tact with the patient to the extent he govs 
from a redefining maneuver to one of di-- 
cord with the patient’s intentions. 


METHOD AND RELIABILITY 


This system, with the six techniques «f 
treatment supplemented by the three cat«- 
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ies of “no treatment,” “not established,” 
| “other,” was included in a clinical 
ord form relevant to disposition case con- 
» ences. Thus, the conventional descrip- 
i ns of therapies could be recorded, to be 
a‘ er integrated in terms of levels of mutual- 
iievement strivings. This rating schedule, 
‘ich also incorporates items on functional 
jsability and diagnosis, was filled out by 
tle writers when these patients and their 
histories were presented by the responsible 
re-idents and interns to the director of the 
hospital or to the assistant director. The 
written records about these patients kept 
by the hospital were also checked in the 
search for relevant information. Near the 
end of the presentation and analysis of each 
case it was customary for the director to 
lead a discussion on the treatment that 
should be given to the patient. From these 
discussions a general point of view usually 
emerged, which was then translated into one 
of the categories in this system. It should 
be noted that persons other than research 
team members made the decisions that were 
recorded. Their biases are far from the posi- 
tions we take, so that relations found in 
statistical comparisons are unlikely to be 
spurious on this account. 

A few notes made at the conferences per- 
tinent to different decisions may help to 
illustrate our procedures as well as the con- 
tent to which the categories refer. With re- 
spect to a patient for whom we judged an 
uncovering (i.e. redefine, see Table 1) treat- 
ment was being prescribed, our notes read: 


“Because she can talk directly about her 
problems, she can be a good candidate for 
therapy... My [the presenting resident] ap- 
proach has been to point out her feelings... 
Often patients like this can be treated as out- 
patients...These people support analysts... 
Work very actively with these people ...At- 
tempt to establish a baseline of facts...Be 
warm and friendly, but do not be too kind.” 


About two patients for whom supportive 
cire (one technique of accord) is prescribed 
tiese remarks appear in our notes: 


“Take the tactic of what does it mean for 
her ...Steer clear of explorations...Keep on 
drugs...Allow catharsis...Reassure her... 
She is suggestible ...Use suggestion with the 
transference.” 

“Hospital is a place of refuge ... Husband 
has agreed to look for new place she desires .. . 
Get feeling you can work with this girl ... No- 
body has given her support ...I [the present- 
ing resident] have tried to sustain her... En- 
hance her ego level ...I have much experience 
with her type of problem; she needs a lot of 
support...Can be built up...Amenable to 
suggestion, guidance.” 


We labeled the therapeutic technique ap- 
plied to the next patient directive: 


“Keep her here and see if she remits... 
Help her reorganize her life ...Send her to a 
hairdresser, get her to look better in her cloth- 
ing and appearance.” 


Finally, two patients were given more 
stringent forms of therapy, which belong in 
the lowest level of mutual achievement, 
discord: 


“Give her shock treatment to control her... 
The alternative is the large state hospital... 
See her briefly a couple of times a week.” 

“Wants to stay on third floor [closed ward] 
...Let him feel he is being contained, held 
in...He would not profit from an open hos- 
‘pital... If no response in two or three weeks, 
send him for long-term care.” 


It was common in these discussions of 
techniques that a gradual settling upon a 
decision followed upon an exploration of the 
relevant alternatives. Not all comments, 
thus, refer to the finally chosen types of 
treatment. 

Two members of our research group in- 
dependently filled out a rating schedule on 
each patient presented. Thus, all recordings 
were made by one of the three teams of 
two members each from our research group 
of three people. Team 1 recorded 60 cases; 
Team 2, 58 cases; and Team 3, 19 cases. 

After each case conference all three mem- 
bers of the research group (the team that 
had recorded the case plus the remaining 
researcher) met and discussed the ratings 
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made independently by the two team mem- 
bers and the information on which the rat- 
ings had been based. The final rating of the 
patient was established by the consensus of 
the three members of the group (two of 
whom had actually seen the patient) after 
consideration of the individual ratings and 
the relevant data presented. Finally we re- 
read each patient’s case folder and dis- 
cussed any additional material that bore 
upon our ratings, making any adjustments 
we felt warranted. 

To check the reliability of raters’ obser- 
vations of the technique presented as desir- 
able for the particular patient at his case 
conference, we compared the ratings made 
by the team members. There was full agree- 
ment regarding techniques chosen by Team 
1 in 75.0 per cent of the cases they reported; 
by Team 2, in 70.7 per cent; and by Team 
3, in 63.2 per cent. Thus, there was full 
agreement in type of treatment rated in 69.6 
per cent of all cases, excluding from the re- 
liability evaluation the first 25 cases that 
were used for training purposes. 

When the ratings are examined on the 
basis of the four maneuvers, the percentages 
of full agreement of raters increase slightly 
to 78.3 per cent for Team 1; 74.1 per cent 
for Team 2; but remained at 63.2 per cent 
for Team 3. It is likely that the small num- 
ber of cases rated by Team 3 (only 19) is 
a factor in lowering its level of full-agree- 
ment as compared with the other two pairs 
of raters. 

For the 30 per cent of the cases where 
disagreement in ratings was present, no pat- 
tern of consistent bias emerged on the part 
of a single observer, indicating that the 
observers were responding to the issues 
raised in the study’s setting, rather than 
that the form favored a particular obser- 
vational orientation or channeled observa- 
tions selectively. 


APPLICATIONS OF THIS SYSTEM 


A system that organizes types of treat- 
ment is relevant to the following interests: 
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1) It enables one to characterize a cli:i- 
cal setting. For example, hospital A d's- 
penses treatment X predominantly, while it 
seldom dispenses treatment Y. 

2) It enables one to contrast clinical sct- 
tings. For example, hospital A dispenses 
treatment X predominantly, while hospital 
B dispenses treatment Y predominantly. 

3) It enables one to compare a clinical 
setting with other settings. For example, 
hospital A dispenses treatment X precisely 
to those patients whose non-hospital life is 
characterized by participation in groups 
where alignments and goals are similar to 
treatment X. 

4) It enables one to explore the relations 
between personal characteristics of the pa- 
tient and the type of treatment he is given. 
For example, patients with diagnosis N are 
given treatment X predominantly. 

In this report only the first and last of 
these above issues are investigated. It can 
be seen that the values of the system in 
these two areas must be demonstrated be- 
fore it is worthwhile to pursue the others. 
If the system does not characterize a single 
institution, it would be unwise to use it to 
contrast separate settings. 


A PRELIMINARY DESCRIPTION OF SYRACUSE 
PSYCHIATRIC HOSPITAL 


The system of therapeutic maneuvers and 
techniques was applied to 164 patients ad- 
mitted to Syracuse Psychiatric Hospital® 
between late October, 1958 and early June, 
1959. These cases represent about seventy- 
five per cent of all patients admitted to this 
hospital during that period and are a fair 
sampling of the total, with the exception 
that patients sent by the courts for “obser- 
vation” are excluded. Syracuse Psychiatric 
Hospital is a 60-bed state hospital that is 
oriented toward diagnosis and short-terin 
treatment. It is connected with the State 
University of New York, Upstate Medic:l 


*Dr. Marc Hollender, Director of the Syracu-e 
Psychiatric Hospital, was most helpful in encou:- 
aging us to work within his setting. 
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Certer, as a teaching and research hospital. 
Alnost all types of patients are admitted 
an’ a wide variety of types of treatment 
arc prescribed and administered. By diag- 
no: tie classes, according to our analysis with 
the APA Diagnostic and Statistical Manual 
of Mental Disorders, 1952, revised, the 
saiuple making up the study group is con- 
stituted as noted in the first column of 
Table 2. 

At the disposition case conferences the 
research group recorded an estimate of the 
therapeutic technique thought to be most 
desirable or ideal by the staff, and that ac- 
tually suggested by them. Since we found 
little difference between desirable and sug- 
gested techniques (15 cases; 9 per cent of 
the sample), we present information on the 
desirable techniques only. This material is 
summarized in Table 2. 

It is clear, first, that all techniques are 
considered pertinent, a fact that accords 
with the diversity of patients admitted and 
the range of treatments needed for good 
teaching and research purposes. Second, it 
may be noted that the heaviest loading of 


cases is in the maneuver with least mutual- 
achievement strivings (Degree IV). The 
greater extra-therapeutic contact with the 
patient that follows from hospitalization is 
needed for this level of mutual-achievement 
strivings, as we noted earlier. Thirdly, di- 
rective treatment, in which the therapist 
tries to introduce new intentions directly, is 
underplayed in this hospital. This technique 
would probably include strong occupational 
therapy and milieu therapy programs. In 
this setting these programs were being de- 
veloped at the time of our study but were 
not adequate at that time. 

Finally, those treatments in which the 
therapist is reactive are more often pre- 
scribed than those in which he takes the 
initiative. A small part of this difference is 
due to the weak state of directive treatment, 
as noted above. Thus, uncovering treatment 
is given to 22 patients while directive treat- 
ment is given to only ten. But the react- 
initiate distinction carries throughout. 
Within Degree III (Accord) the therapist 
reacts by confirming in 24 cases and ini- 
tiates by enhancing in only 15. Similarly in 


TABLE 2 
Number of Patients Within Diagnostic Classes and Desirable Treatments 





Treatments 





Diagnostic Class 


Degree IV 
Uncover En- 


Degree III Degree I No Treat- 


Degree II 
Direct 


Confirm Deny 


hance 





Schizophrenia 

Affective Psychoses and Involutional 
Melancholia 

P>rsonality Pattern or Trait Disturb- 
ance, Paranoid Reaction 

Sociopathic Personality Disturbance 

Psychoneurotic Reactive Depression 

All Neuroses Other Than Depression 

Transient Situational Personality 
Disorders 

Acute and Chronic Brain Disorders 

Other Diagnoses 
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Degree I (Discord) the therapist tries a 
denying technique in 48 cases (only 16 of 
which are electric shock therapies) and an 
opposing technique in but 23 cases. If all 
techniques in which the therapist reacts are 
combined and compared with all in which 
he initiates, the ratio is almost two to one 
(94/48). This ratio seems lopsided in favor 
of the reactive maneuvers, a fact that is 
consistent with the general psychoanalytic 
orientation of the hospital. 


CHARACTERISTICS OF PATIENTS 


DIAGNOSIS 


The major findings that are associated 
with diagnosis in relation to therapeutic 
techniques are also summarized in Table 2. 
The first observation to be made is that 
psychotic patients (persons diagnosed as 
schizophrenics, affective psychotics or in- 
volutional melancholics) tend to be given 
Degree I treatments; and those diagnosed 
as neurotics tend to be given Degree IV or 
III treatments. The distributions in other 
diagnostic classes approximate the relations 
of the classes to psychosis and neurosis. 
Those classes nearer psychosis (e.g. Person- 
ality Pattern Disturbance) have propor- 
tionately more Degree I treatments, while 
those nearer neurosis (e.g. Transient Situa- 
tional Personality Disorders) have more 
Degree IV and III treatments. 

The next consideration involves the spec- 
ificity of a type of treatment with respect 
to a given diagnosis. There is one area of 
marked specificity as shown in the table. 
For patients diagnosed as being within the 
affective psychoses or involutional melan- 
cholia, the major technique, given to 81 per 
cent of these people, involves protecting the 
patient against his impulses. In essence the 
therapist allows the patient to do what he 
wants up to the point where specific im- 
pulses begin to overwhelm him, whereupon 
the therapist reactively intervenes to help 
protect the patient against these impulses. 

Within the diagnosis of schizophrenia 
there are two modal techniques, deny and 
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oppose, both falling within Degree I. ‘he 
question persists in our minds whethc: a 
single technique (oppose) is truly n ore 
relevant to schizophrenia; but partly 5e- 
cause it is less well understood and pa‘ tly 
because it requires therapist initiative «nd 
assumption of responsibility, it is not c n- 
sistently applied. We have touched won 
the latter observation in noting that Syra- 
cuse Psychiatric Hospital emphasizes tech- 
niques in which the therapist is reactive. 
The other point may be mentioned if not 
developed. Our shorthand description of this 
technique is “to protect others from the ja- 
tient’s probable intentions, impulses, and 
ideas by controlling the patient.” Such a 
technique can be therapeutic only insofar 
as there is a mutuality in achievement. This 
can occur only if the protection of others 
through control of the patient involves two 
explicit elements: 1) the protection of others 
is at the same time beneficial to the patient; 
and 2) neither the patient nor the other 
suffers greater harm than his counterpart 
in the process. If we take the therapist him- 
self as the “other” in the case, the treatment 
intervention would be something like this: 
“T will not permit you to harm or exploit 
me such that I would have need or cause on 
that account to harm or exploit you. Rather, 
I will inhibit your exploitative maneuver 
and thereby inhibit any chance that I might 
harm you.” In this connection we have seen 
therapists threaten to send patients to a 
place where more strict control over the 
patient would be applied. This was done 
straightforwardly, rationally, and without 
guilt (all of which are necessary) with no 
harmful intentions but with practical ne- 
cessities—and the patients have responded 
positively. Again there was mutuality in the 
task and the “villain” was the structure of 
the setting in which the patient’s harmful 
behavior could not be tolerated. 
Psychoneurotic patients were also given 
two techniques (uncover—interpret and 
support) but these are in Degrees IV and 
III respectively. Within this class a further 
analysis is useful. In this group of patien’s, 
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‘enty-six were diagnosed as reactive de- 
r-ssions and fifteen were diagnosed in the 
‘er neurotic categories (mainly dissocia- 
i e and conversion with some anxiety and 

obie reactions). Within reactive depres- 
si ns, nine persons were given uncovering 
:-atment and eleven were given supportive 


t 
c: re. Thus, there are two alternatives of 
a) nost equal frequency. Within the other 
n urotic patient group, however, eight of 
tle fifteen were given uncovering treatment 
aid no other type was given to more than 
three people. Thus, these other neuroses 
were most likely to be given uncovering 
treatment. Otherwise, they received no 
treatment, supportive treatment or enhanc- 
ing manipulations of their environments, all 
of which emphasize the status quo. 

One further set of observations, relevant 
in this section, concerns the react-initiate 
issue. This matter can be studied by com- 
bining the uncovering, confirming and deny- 
ing techniques and comparing them with 
the combined enhancing, directing and op- 
posing ones. The affective psychoses and all 
psychoneuroses are associated with tech- 
niques in which the therapist is reactive and 
the patient assumes major responsibility for 
that which enters the treatment. The react- 
initiate ratio by patients is 25:1 for the af- 
fective psychoses and 33:4 for the neuroses. 
A reverse tendency is found for schizo- 
phrenic patients and those in the combined 
class of Personality Pattern or Trait Dis- 
turbance and Paranoid Reactions. (This 
class is dominated. by the diagnoses of 
Schizoid Personality, Paranoid Personality 
and Paranoid State.) The ratio of schizo- 
phrenics is 18:25 and for the combined class 
2:4. The remaining diagnostic classes do not 
show tendencies in either direction on this 
variable. 


SEVERITY OF FUNCTIONAL DISABILITY 


The data regarding diagnoses and thera- 
peutie techniques tend to support our ex- 
peetation that the system of maneuvers and 
t-chniques would be associated with sever- 
iiy of disturbance. We have also examined 


the relation of therapeutic maneuvers to a 
direct estimate of severity of mental illness 
which we call functional disability. An ex- 
tended description of this analysis will be 
presented elsewhere, but a brief one follows. 

With respect to functional disability, we 
distinguish between four foci of relations: 
1) self-others; 2) self-things; 3) self-body; 
and 4) self-psyche. It is apparent that in 
all behaviors all four of these regions are 
relevant, but they are not always the center 
of attention (i.e. figural) in the patient’s 
life. Thus, the patient’s intentions may be 
directed toward resolving his relations with 
other people, but obviously his body, his 
feeling state and his relations to things 
enter into these interpersonal activities. On 
the basis of clinical data available, we es- 
timate the proportion of all possible be- 
haviors in any of these regions that are 
likely to be disrupted by psychological con- 
flict. From this estimate, we have in effect 
the range of probable behaviors available 
to each person. Healthy people tend to have 
more probable behaviors available in all 
areas of focus. Adding the extent of dis- 
ability in each of the four focal areas pro- 
vides an estimate of the degree to which a 
person’s total life is restricted. Thus, a com- 
posite measure of functional disabilities 
yields a general idea of the degree of mental 
illness. 

From all disabilities and conflicts made 
public by the patient, his family or hospital 
personnel and noted in case conferences or 
in a patient’s records, the research team 
rated each of the four areas on the func- 
tional disabilities in that area. A four-point 
scale, consisting of ratings of no disability, 
mild, moderate or severe disability, yielded 
a score for each area from 0 to 3. Summing 
the four areas of self-others, self-things, 
self-body, and self-psyche permits a range 
on the composite scale from a score of 0 to 
a score of 12. For the 164 cases reported, 
the spread of observed severities is from 1.5 
to 11.0 with a mean of 5.6, a median of 5.5 
and a standard deviation of 1.6. The cor- 
relation coefficients of agreement between 
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TABLE 3 
Rank of Functional Disability by Treatment Desirable 





Treatments 





Degree III 
Confirm- 


Enhanc 


Degree IV 
Uncover 


| 


Degree I 
Deny-Oppose 


Degree IT 


‘ Other or Not 
Direct 


No Treatment | ‘Establishe | 





Number Cases 22 39 
Sum Ranks 2426.5 
Median Rank 54.5 





71 13 9 
8389.0 602.5 372.0 
32.0 26.0 





* Kruskal-Wallis H-Test 


TABLE 4 


Significance of Differences Between Mean 
Functional Disability Scores and 
Treatments 





Signifi- 
cance 


Mean 


coal Variance 


Treatment | 





Degree I & II : 1.75 
Degree III . 0.82 
Degree IV 0.72 


0.0001 
0.0001 





independent raters are 0.76, 0.74 and 0.47, 
the lowest figure referring to the pair of 
raters who had the fewest cases. 

The first check in this area involves the 
whole sample and applies the Kruskal- 
Wallis H-test (9). The 164 cases are ranked 
according to functional disability scores. 
Then the sums of ranks within the treat- 
ment categories are compared. We expect 
that there will be a parallel between degree 
of mutual achievement and of functional 
disability. The material is presented in 
Table 3, and it confirms the thesis under 
scrutiny by rejecting the null hypothesis. 

A comparison of means was also done by 
the usual t-test. In order that normality be 
approximated it was necessary to combine 
Degree I and II. The results of this analysis 
appear in Table 4; they add confirmatory 
evidence to the relation of severity and 
therapeutic technique. 

It will be clear to the sophisticated reader 
(but must be made explicit in any case) 


TABLE 5 


Significance of Differences in Numbers of Patients 
Below Median and at or above Median in Each 
of Three Diagnostic Classes by Level of Treat- 
ment Desirable 





Degree of treatment 





None or | ee 
notestab-| IV | III ll Total 
lished 


Functional 
disability 


Probabil- 
ities? 





Schizophrenia 





Low! 5.0-6 
6. 


2] (1) |— 7 
High? 5-9.5) — 


— @ 





Total 7 














Affective psychoses and reac ression 





Low! 


3.2-5.3| (2) | 8| 11 
High? 1 


5.5-7.7| (1) 5 <0.001 





Total 9} 16 


























Psychoneuroses (except reactive depression) and 
transient situational personality reactions 





Low! 
High? |3.7-6.0 
| 


oe 5 





Total 








1 Below median 

2 At or above median 

3 The exact test was used for schizophrenia; for 
affective psychoses and reactive depression, 2 d. /., 
x? = 19.13; for other neuroses and situational, 
2d. f., x? = 5.41. It must be noted, however, that 
the theoretical frequencies used in the x? analysis 
are borderline, especially with reference to tiie 
psychoneuroses comparison. 
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that there is considerable overlap in the 
classes of treatment with respect to sever- 
ity of functional disability. For example, 
persons with functional disability scores 
sl: ghtly below the mean (5.0-5.5) are found 
in every treatment category in the analysis. 
About one-fifth of all the cases (35/164) 
are found within this range, so that there is 
liitle specificity for a sizable portion of the 
total group. Thus, while the mean scores 
show significant differences, the specificity 
of relation between therapeutic maneuver 
and severity of illness is not precise. 


DIAGNOSIS AND SEVERITY OF FUNCTIONAL DIS- 
ABILITY TAKEN TOGETHER 


Since diagnosis and functional disability 
as independent estimates of mental illness 
relate to therapeutic maneuvers, they may 
show a stronger relation when taken to- 
gether to form a joint estimate of severity. 
Our analytic procedure follows. Three di- 
agnostic groupings have been used: 1) all 
schizophrenic patients; 2) all patients with 
depression as the dominant theme—affec- 
tive psychoses, involutional melancholias 
and psychoneurotic depression reactions; 
and 3) all patients with neuroses other than 
depression (dissociation, conversion, phobic, 
anxiety) and all transient situational per- 
sonality disorders. Within these diagnostic 
groupings the relation between therapeutic 
maneuver and severity of functional dis- 
ability is explored. The results are presented 
in Table 5. 

The findings, which cover about three- 
fourths of all persons studied, reveal the 
superiority of having specifications in both 
diagnosis and severity of disability when 
choice of treatment is under consideration. 
Within each of the three diagnostic group- 
ings the lower functional disability scores 
are associated with higher degrees of mutual 
achievement in treatment. 


SUMMARY 


In this paper an attempt has been made 
to present a classification of therapeutic 
maneuvers and techniques according to de- 
grees of mutual-achievement strivings. In a 
theoretical formulation we have tried to 
portray its internal, systematic properties. 
We have also brought data to bear upon 
our supposition that the system, by which 
we have organized therapeutic maneuvers 
and techniques, is related to severity of 
mental disorder and, in some respects, to 
various qualities of mental disorder as these 
are reflected in diagnosis. 
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PSYCHOLOGICAL STUDIES OF KORSAKOFF’S PSYCHOSIS: 
VI. MEMORY AND LEARNING! 


GEORGE A. TALLAND, Pu.D2 


Korsakoff’s psychosis provides the perfect 
example of a disease which can conveniently 
be described by one salient symptom: the 
amnesic syndrome. Patients in the chronic 
phase of this disease display a memory defect 
out of proportion in its severity to any other 
symptoms they may have. This disorder is 
manifested alike in a failure of deliberate 
recall and a virtual incapacity to learn, 7.e., 
to acquire new skills, habits or knowledge. 
But for the fact that their amnesia tends to 
be retroactive, it would appear that the dis- 
turbance is one of registering new impres- 
sions. The memory defect does usually ex- 
tend to periods of varying length prior to 
the onset of the disease, however, and the 
amnesia is not absolute even for events 
which have occurred since that time. Reports 
in the literature iterate the observation that 
Korsakoff patients do retain some impres- 
sions which they are able to recognize or to 
reproduce, though haphazardly rather than 
at will; many of them also learn entirely new 
skills, e.g., finding their way about the hos- 
pital. 

An attempt to explain the memory dis- 
order in the amnesic syndrome may imply 
nothing short of a complete theory of re- 
membering, and that in turn is likely to 
form part of a more general theory of cogni- 
tive processes. While observations made on 
Korsakoff patients should make valuable 
contributions towards the formulation of 

1 This work was supported in part by a Research 
Grant M-767 from the National Institutes of 
Health. 

2 Department of Neurology and Neuropathol- 
ogy, Harvard Medical School; Department of 
Psychiatry and the Neurology Service, Massachu- 
setts General Hospital, Fruit Street, Boston. Psy- 
chology Laboratory, Department of Psychiatry, 
supported in part by Air Force contract AF-49- 


(638)-98: The Merrill Trust; The Harrington 
Trust, Harvard Medical School. 


such a general theory, as yet none has been 
constructed that could satisfactorily account 
for these abnormalities, and any explanation 
advanced in conjunction with clinical or 
experimental findings is of necessity tenta- 
tive, and, perhaps, only of heuristic signifi- 
cance. In previous reports (21-24, 26) the 
case was stated that the cognitive disturb- 
ance in Korsakoff’s psychosis extends be- 
yond memory functions, and an attempt was 
made to suggest possible functional relation- 
ships as well as parallels between defects in 
perception, concept formation and memory 
disturbances in Korsakoff’s psychosis. The 
purpose of this report is to present several 
findings concerning the memory functions 
and learning capacities of Korsakoff pa- 
tients, based in part on interview material 
and in part on experimental procedures. In 
discussing these, an attempt will be made 
to fit the observations on the Korsakoff syn- 
drome within a theoretical model. 


SUBJECTS 


The patients who will be discussed were 
all in the chronic phase of Korsakoff’s dis- 
ease, eight men and 16 women who had 
spent periods from one to several years at 
the Boston State Hospital. They all had a 
history of alcoholism prior to their hospitali- 
zation, initially for Wernicke’s encephalop- 
athy, and had almost entirely recovered 
from the neurological symptoms of that dis- 
ease. Their social background was in most 
instances that of the Boston working and 
lower middle classes of Irish extraction; 
their IQ, estimated from three subtes's 
(CVS) of the Wechsler Bellevue Scale, was 
in the average range (mean = 103.4, SD = 
8.9); their ages at the beginning of the re- 
search varied between 31 and 74 years 
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(nean = 53.3, SD = 9.3). In most of the 
:perimental procedures their performance 
as tested against one or two control groups 
atched for age; the one, with a history of 

2 coholism but functioning reasonably well 

society and without any alcohol in their 
sv stem, the other, neurological patients with 

2 history of prolonged hospitalization at the 
me of testing, but without records of alco- 
olism or of brain damage other than char- 

acteristic of the normal aging process. Fur- 
her details of the several groups of subjects 

and of the experimental conditions were 

given in earlier reports of this series (22, 27). 


INTERVIEWS 


The general impression created by the 
Korsakoff patients conformed te the picture 
presented with considerable uniformity in 
the literature. They were rather listless but 
cooperative, rarely initiating conversation 
but always ready to respond. Their answers 
tended to be short and factual, hardly ever 
straying far beyond the question raised, or 
into any vagaries of ‘confabulation.’ As a 
rule their talk was even-tempered, and not 
infrequently spiced with a joke. They could, 
of course, say more about events or their 
lives prior to hospitalization than in the 
recent past, but there was considerable vari- 
ability among the patients in this respect. 
Some were quite well oriented about their 
routine activities in the State Hospital, and 
all seemed to know their way about there; 
several also learned the somewhat labyrin- 
thine path from the entrance of the Massa- 
chusetts General Hospital to the psycholog- 
ical laboratory, after a few visits. A few 
patients were utterly vague when asked how 
they spent their days, but they had little 
enough to report. A number of the patients 
also showed noticeable improvement in their 
familiarity with their surroundings and 
daily routine as the years went by, an im- 
provement which could not be detected with 
certainty by formal tests of memory or 
learning. All those studied had retained such 
cld skills and habits as are used in dressing, 


eating, and polite conversation, and none 
had any noticeable loss of vocabulary. 

A series of standardized interviews was 
conducted with 18 patients at about the 
end of the second year of the investigation, 
when each of them had met the experimenter 
on at least twenty occasions, either at the 
Boston State Hospital or in the experimental 
laboratory at the Massachusetts General 
Hospital. All of these patients recognized or 
thought they recognized him and identified 
his role in relation to themselves with rea- 
sonable accuracy. Two or three confused 
him with other doctors, and thus attributed 
to him medical examinations or the admin- 
istration of procedures for which he was not 
responsible. Seven patients recalled his name 
correctly, three came near to it on first. trial, 
two others could remember it five minutes 
after being told, six failed entirely. When 
asked where they had seen him before, they 
all answered that it was in the same place, 
and all but three were able to name it as the 
Massachusetts General Hospital. The other 
three thought the interview was taking place 
at the Boston State Hospital which every 
one of the 18 patients. knew by its proper 
name or some reasonable approximation, 


e.g. Mattapan State Hospital, or Massachu- 


setts State Hospital; several of them also 
volunteered its address. However, on being 
asked whether they had met the interviewer 
at any other place, only six answered affirm- 
atively, and any significance of the three 
correct responses is offset by the other three 
which came from the very same patients who 
had mistaken the site of the interview. 

The patients were asked to state on two 
occasions when they had last seen the inter- 
viewer, once after the actual lapse of at 
least four months since their last encounter, 
a second time after an interval of one to two 
weeks. Following the longer period, 15 pa- 
tients thought they had been at the labora- 
tory within the past month, one assessed 
the interval accurately, two suggested it 
must have been a year or so, indicating 
rather vaguely that it was a long time ago, 
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longer in fact than it actually was. The es- 
timate of the short term was typically “last 
week” or “‘a month ago, or less”; though in 
a few instances it was an indefinite “not so 
long ago,” and the interviewer had to find 
out whether this meant a week, a month, or 
longer. All the 15 patients who underesti- 
mated the long time interval and a sixteenth 
who assessed it correctly, gave a more or less 
accurate answer when they returned within 
a week or two; the remaining two, however, 
persisted in thinking that about a year had 
elapsed since their last visit, thus confirming 
Williams and Zangwill’s (30) observation 
about a tendency to antedate recent events. 

Asked how many times they had previ- 
ously been at the place of the interview, 
three patients overestimated the number of 
occasions, one of them clearly confusing the 
experimenter with a doctor whom she re- 
membered as having examined her weekly 
for a period of over a year. Nine patients 
were under the impression that they had 
been at the place two, three or four times 
before, eight thought that thishad happened 
once only. In fact, they had been at the lab- 
oratory some 12 to 15 times prior to the 
interview. 

The occasion of the interview followed 
shortly after the Presidential election in the 
U.S.A. and two memorable events farther 
afield which, however, were given consider- 
able publicity at the time in Boston. One 
was the ill-fated Hungarian revolution of 
October-November, 1956, the other the abor- 
tive Franco-British expedition to the Suez 
Canal. The patients were asked if they knew 
anything about these events, each being 
mentioned in turn. Their typical response 
was evasive, mentioning lack of opportunity 
to read papers or the temporary breakdown 
of the television set at the hospital. Never- 
theless, every one knew Eisenhower’s name 
and brought it up in connection with the 
first question, though two patients would 
not credit him with the victory he had just 
won. They demonstrated the sequential con- 
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fusion of events so typical of Korsak« ff 
psychosis, in believing that the Preside:t 
just elected was Roosevelt or Truman, 
though Eisenhower too had been elected on 
a previous occasion. The other names promi- 
inent in that election campaign were vir- 
tually unknown to the patients, and were 
mentioned less frequently than those of se\- 
eral local politicians as well as the two ex- 
Presidents. Only one patient recalled the 
names of both principal contestants for the 
office, and that remarkably enough was a 
woman (H.T.) who on many other occasions 
provided the most extreme instances of am- 
nesia, ¢.g., a complete inability to recall 
after two or three minutes the name of the 
experimenter or of a colleague of hers, or 
practically anything she had heard, read, or 
seen. 

Two patients were fairly well informed 
about recent events in Hungary and in Suez; 
three others gave answers which may have 
been based on actual information, but may 
have come from any other source in their 
generality, e.g. “disaster,” ‘“‘perhaps revolu- 
tion,” “starvation,” in Hungary. The last of 
these, though patently inaccurate, may 
nevertheless have been founded on some 
factual report, for the patient elaborated her 
report that ‘the Hungarian people are starv- 
ing to death” with “they cannot get them 
any food by air or sea, because of the war.” 
She also reported that in Suez ‘a ship blew 
up a few weeks ago.” The remaining 15 pa- 
tients knew nothing about this near-Eastern 
place, except for one or two who answered 
it was a Canal or a geographic name. Two 
were aware that they had read or heard 
about it recently, but had forgotten what 
it was. 

When asked whether they had any friends 
in the hospital, six patients answered nega- 
tively, giving some reason why they could 
not or would not make friends in that place; 
one said that all the patients there were her 
friends. The remaining nine could each name 
at least two fellow-patients whom he or she 
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considered as a friend, several of them being 
drawn from the Korsakoff group familiar to 
the interviewer. 

Five patients gave the day’s date cor- 
rectly on one occasion at least, and seven 
more within two days’ margin of error either 
way. The others were seriously mistaken, 
even as much as two years behind the time; 
eirors by postdating were rare and much 
nore conservative than those made by pa- 
tients in the early confusional state of the 
disease. None of the patients gave an instan- 
taneous correct answer to the question ask- 
ing his age, but nine replied correctly after a 
second’s delay during which, presumably, 
they performed some fairly rapid as well as 
accurate calculation. Their answers, how- 
ever, were not invariably right on repeated 
tests, and the typical reply to this question 
was, like that of Zangwill’s (32) two pa- 
tients, an underestimate ranging from two 
or three years to over a decade. The magni- 
tude of error fluctuated with some patients 
on repeated occasions, but tended to vary 
with the length of hospitalization. 

Only a few of the patients knew with even 
approximate accuracy the duration of their 
hospitalization, though most of them re- 
membered the year it had begun. Correct or 
near-correct estimates may have been lucky 
guesses in some instances, for the same pa- 
tients were often wide of the mark when 
answering the same question on another 
occasion. Four of the patients had kept an 
exact count of the years or months they had 
spent in the hospital continuously or before 
their last discharge and again since their 
re-admission. The others tended to under- 
estimate the length of time they had been 
there, the most dramatic example being that 
of a patient (H.T.) mentioned above who 
always said she had come- in the previous 
afternoon. On one occasion she was con- 
fronted by the experimenter with the truth, 
i.e., that according to her case notes, which 
he was perusing, she had been there for four 
years. Listening to this, she seemed mani- 


festly disturbed for a moment, and then 
promptly replied, ‘Well, you are the doctor, 
you know better,” adding after a few seconds 
“but it feels as if it was only yesterday.” 
In spite of the immediate shock, this inci- 
dent did not appear to have had any lasting 
effect on the patient, for on the many oc- 
casions she was asked the same question 
during the following three years, she always 
answered that she had come in the day be- 
fore. Yet, if questioned how she spent her 
days in the hospital, she would describe her 
work in the sewing room and even on the 
progress which manifestly spread over sev- 
eral days. If asked to talk about her daily 
routine, without specific reference to the 
hospital, however, her answer would be 
drawn from an earlier setting of her life. 

Some suggestions made by Claparéde (4), 
MacCurdy (12), Schilder (18) and Rapaport 
(15), that the amnesia of Korsakoff patients 
might be caused by a failure of their emo- 
tional involvement in the original experi- 
ence, is worth considering, even though it 
could not explain all the memory and learn- 
ing defects of the syndrome. The literature 
lists occasional examples of episodes charac- 
terized by strong affective involvement being 
unusually well remembered by Korsakoff 
patients, though hardly in the manner of 
deliberate recall. Our observations are not 
solidly in support of this hypothesis. Of the 
autobiographical data these patients re- 
ported, few were affect-laden or presented 
with any accompanying sign of emotion. Of 
course, life in the hospital is not rich in ex- 
periences providing for intense personal in- 
volvement. Those patients who kept in 
touch with their families almost invariably 
knew of any important events which occurred 
there—the engagement or marriage of a 
daughter, the drafting of a son, the birth of 
a grandchild—and a visit home or the call 
of a visitor at the Hospital on a Sunday were 
usually well remembered later in the week. 

None of the patients could recali the cir- 
cumstances in which they had first entered 
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the hospital, but many knew that they were 
confused and severely ill at the time. Never- 
theless, the three women who were readmit- 
ted after a short absence, two having been 
discharged, talked reasonably coherently 
about the circumstances in which they got 
back. The third of these, who made repeated 
attempts to leave without permission, dis- 
cussed her escapades with malicious glee, 
and was altogether fond of a little raillery. 
Yet another woman who often reminisced 
about her far from respectable past in a tone 
of mild regret mixed with provocative gaiety, 
would switch to one of indignation in 
sounding a complaint about having been 
deprived of her spectacles, teeth, and money 
on admission, but more often recited this 
set piece of grievance rather monotonously; 
a third who wore the marks of a severe 
bruise on her calf and shin for several 
months had only the vaguest recollection of 
how it happened and could not remember 
any accident. 

‘The most striking instance of delayed recall 
of an emotionally-tinged incident occurred 
when the affect was vicariously experienced. 
The patients usually rode in pairs from their 
hospital to the laboratory, and on one oc- 
casion M.O.’s partner was a woman who, 
generally depressed in mood, had at times 
protested with considerable agitation and 
anger about her being prevented from re- 
joining her son. On that occasion she began 
the experimental session with a fairly vehe- 
ment complaint, and had evidently spoken 
about the matter in the car, for as soon as 
M.O. came to the laboratory she too ap- 
pealed to the experimenter on behalf of 
“that unhappy woman who would die of 
grief or do away with herself unless allowed 
to leave the hospital.” M.O., admittedly, 
was something of an exception in the Korsa- 
koff group studies, both for her persistence 
in starting conversations with the experi- 
menter—almost invariably centering on her 
own, mostly imaginary, physical symp- 
toms—and for providing most of the few 
instances of fabulation. There was nothing 
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remarkable in her remembering a fell.w 
patient’s grievances after the lapse of h ilf 
an hour, but when two weeks later she caine 
back to the laboratory, that time in the 
company of another patient, the first thing 
she did was to ask the experimenter, ‘‘D« c- 
tor, have you done anything about that 
poor woman? You know, she will die if you 
don’t let her go!’”’ The incident is of some 
interest because it was so contrary to expcc- 
tation; it neither confirms nor does it dispute 
the argument based on personal emotional 
involvement. 

Perhaps the strongest evidence for the 
case in our experience was provided by H.B., 
who tried to relearn a simple nursery rhyme 
of four lines which she could remember 
having known as a child. She worked at it 
for a week, was certain that she had mas- 
tered it, but utterly failed in the test. 
Though she never succeeded in reciting more 
than the first three words of the verse, she 
remembered her disappointment for a long 
time, and would talk about it, perhaps a 
little shamefacedly but not with any deep 
emotion. Neither example touches on the 
question of deliberate recall as distinct from 
the spontaneous recurrence of memories. 


EXPERIMENTS 


Under this heading will be discussed tests 
of memory and learning which followed a 
definite instruction to the subject to remem- 
ber a word, a story, a figure, or to learn 
some response pattern. Several of the find- 
ings listed below will but summarize the re- 
sults of procedures reported at some length 
in previous papers of this series. 


RECALL 


Digit and running memory span: The Kor- 
sakoff group’s score on Wechsler’s digit re- 
tention test was within the norm of their age 
group in the general population. If the task 
was that of reproducing five digits or letters 
forming the end of a series of indetermina‘e 
and varying length, however, these patien's 
performed less efficiently than the contro’s. 
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‘his finding is thought to point to a defect 
i. shifting attention rather than in immedi- 
a'e recall (22). 

Information: When required to recall iso- 
|,ted units of information, such as a proper 
pame, a date, or an address, the Korsakoff 
patients varied considerably in efficiency. 
Some of them could always correctly repro- 
cuce a name or address after an hour or a 
cay, others could not even after three min- 
utes. At least one patient who had a fairly 
good memory for events in his recent as well 
as his more remote life, could not retain a 
name, no matter how hard he tried. Immedi- 
ate verbatim reproduction of single sen- 
tenees, ranging from three to 12 words in 
length, was very nearly perfect if these were 
presented aurally, but visual presentation 
made for faults in most patients even with 
a load as light as five or six words. 

Few people memorize more extensive ver- 
bal material word for word, unless it happens 
to be poetry, a legal definition, or a magic 
formula; therefore, the tests of recalling the 
content rather than the original phrasing of 
short narrative passages were the more in- 
formative about retention and distortion in 
Korsakoff’s psychosis. These processes have 


been examined in detail (25), and all that . 


can be said about them here is that much of 
the content is lost in immediate reproduc- 
tion, and most of that vanishes within the 
first few hours. It makes little difference to 
Korsakoff patients whether only the gist of 
a story is given them, or if the report is 
elaborated and embellished with unimpor- 
tant details, for they almost invariably for- 
get the latter as soon as they have read or 
heard them. Their recall for the last items 
is no better than for those occurring at the 
beginning of the text. 

Single words: The Korsakoff group’s recall 
of lists of isolated words or meaningless 
syllables is at a significantly lower level than 
that of the controls on immediate testing, 
and declines more rapidly over the first few 
minutes, as shown in Figure 1. Test was by 
number of items retained by unaided re- 


production, since the patients’ achievement 
by learning new associations was even 
poorer. Allowing more time to memorize the 
words or offering an opportunity for relearn- 
ing them (19) did not improve their perform- 
ance. Errors by calling incorrect words were 
few on immediate testing, but rose well 
above that of the alcoholic controls after a 
delay of three minutes; nevertheless they 
were almost invariably in accordance with 
the formal properties of the test words, 7.e., 
nonsense was incorrectly recalled in place of 
nonsense, meaningful for meaningful mate- 
rial, three letters with a vowel flanked by 
two consonants for words with the same 
structure. This much Korsakoff patients 
seem to have learned incidentally. 

Time span: Tests of reproducing continua 
and intervals ranging from two to 30 sec. 
showed greater inaccuracy in the Korsakoff 
patients than in either control group (22), 
but no consistent tendency towards over-or 
underestimation. Examples of their misjudg- 
ing longer time spans have been given in the 
interview material and could be multiplied. 
In assessing the time spent in an interview- 
ing or experimental session—30 to 90 min- 
utes—their answers were fairly accurate. 

Counting: In order to test the Korsakoff 
patients’ ability to terminate and resume a 
continuous task in accordance with a direc- 
tive, they were instructed to count slowly 
from one to 22, and this all but one in a 
sample of 16 could do without error. Then 
they were told that they would be asked to 
count on from where they left off up to 37, 
but would first be given something else to 
do. When reminded to continue counting, 
after a task of about three minutes, only 
four members of the group performed this 
correctly; two could not remember at all 
what to do, the others resumed at some point 
between 18 and 23 and went beyond 40 until 
stopped by the experimenter, except for one 
subject who started at one and counted up 
to 22 again. 

Figures: The drawings shown in Figure 2 
were presented for reproduction to 22 Kor- 
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Fic. 1. Recall of meaningful and nonsense material by Korsakoff patients and control 


subjects. 
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Fic. 2. Patterns used in reproduction experi- 
ment (see text). 


sakoff patients, 15 alcoholic and 8 neurolog- 
ical controls. Figure A was a red diamond on 
top of a blue square, Figure B was black, on 
white ground; both were drawn on cards 
3 x 5 in. No limit was placed on inspection 
time, and subjects were asked to be sure 
they could well remember the models before 


testing started. In total achievement no clear 
differences could be established between 
groups, since all but one alcoholic control 
failed to reproduce design B with even ap- 
proximate accuracy. Distortions of the pat- 
terns, however, tended to be grosser, and 
omission of detail or failure to reproduce 
anything of a design occurred more fre- 
quently in the Korsakoff than in the alco- 
holic control group. These differences be- 
came more pronounced in the subsequent 
copying test. In this, seven alcoholic controls 
reproduced both designs correctly, as com- 
pared with two neurological controls and two 
Korsakoff patients. 

The most remarkable error of both the 
latter groups, in reproducing from memory 
and in copying alike, was an arbitrary use 
of color. The subjects had four pencils lying 
before them—black, red, blue, and green— 
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yet most of them used only one for both 
designs, most frequently black. Green was 
used as often as the other colors. Reversal 
o! figure and ground was a common error, 
and with design B the tendency towards 
symmetry was very pronounced. 

Experimental tasks recalled: In one labo- 
ratory session which consisted of twelve 
short procedures, the subjects were asked 
half way through and again at the end to 
list as many of the tasks they have been 
engaged on as they could recall. The means 
oi 16 Korsakoff patients were 2.4 and 2.9 on 
the two tests, those of 16 controls 4.3 and 
6.9, both significantly higher (¢ = 4.66 and 
Wilcoxon’s T = 29/135, p < .01). The modal 
response of the Korsakoff patients was 
three at first and two at the end of the ses- 
sion, and usually—though not invariably— 
included the last procedure, as well as one 
or two others of which some visible reminder 
had remained in sight. 

The recognition of test material was not 
systematically investigated but there oc- 
curred at least one remarkable instance of 
obliviscence, when in an experiment with 
apparent movement (21), a patient (H.B.) 
who was shown the picture of a car driving 


along a road for a fourth time within three . 


min., insisted she had not seen it or its like 
before; yet the only intervening event was 
the exposure of some straight lines. Still 
there were many occasions when patients 
correctly recognized an instrument and de- 
scribed the procedure it was used for, even 
after an interval of several weeks. 

A controlled study of the Zeigarnik (35) 
effect, 7.e. of a preferential tendency to recall 
uncompleted or unsuccessful performances, 
showed no consistent trends, largely because 
Korsakoff patients forget their failures 
even more rapidly than. the tasks them- 
selves. When, following am unsuccessful at- 
tempt, they were asked whether they had 
cone well or poorly in the trial, they almost 
invariably thought they had done pretty 
well. 


RECOGNITION 


Figures: Several tests of figure recogni- 
tion have been discussed in detail (22, 23), 
and here only an elaboration of one will be 
considered, so designed as to explore any 
tendency towards normalization (31) in the 
course of dwindling memory. The 12 figures 
shown in Figure 3 were presented to 16 
Korsakoff patients and 16 alcoholic controls, 
with the instruction to remember the design 
marked here (but not in the test) with the 
letter G. Each design was printed on a card 
5 x 3 in., leaving a margin of about 1 in. 
on either side. The cards were shown in a 
standard pattern of three rows of four, then 
removed and displayed for each of the sub- 
sequent tests in a different set order of three 
rows. 

Recognition was tested immediately and 
after intervals of 15, 30, and 60 minutes, 
during which the subject was kept occupied; 
on none of the occasions was he informed 
whether his choice was correct or not. The 
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Fig. 3. Figures used for recognition experi- 
ment (see text). 
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selections of the two groups on the four 
occasions are set out in Table 1, and the 
only additional information of note is that 
the errors of the control group were all con- 
tributed by one subject who at least chose 
consistently if incorrectly, while none of the 
Korsakoff patients made the right choice on 
all four occasions. Indeed only two chose G 
a second time, and they subsequently 
switched to other figures; one persisted with 
A throughout; all the others shifted at least 
once or more often in their selection. A 
tendency towards normalization is certainly 
consistent with their errors, for A and J are 
at least one step, F and D two steps in the 
direction of simpler design. It must, how- 
ever, be noted that as the experiment had 
been set up, they could hardly make an 
error other than by normalizing. No general 
tendency of a progressive drift towards 
simpler forms could be detected, though F 
was selected only in the last two tests fol- 
lowing previous choices of G and A. 

“Another recognition test followed repro- 
duction and copying of the two drawings 
shown in Figure 2, in which these were given 
mixed in a deck with eight other drawings 
which more or less resembled the test figures, 
six of them being in two colors and two in 
black. As compared with all but one of the 
15 alcoholic and six of the eight neurological 
controls, only six out of 22 Korsakoff pa- 
tients selected both cards correctly (chi- 
square = 14.0, p < .001); another six made 
one correct choice. 

Objects: On one occasion two objects were 
shown to the Korsakoff patients, a pencil 
sharpener and a stapler, with the instruc- 
tion to name and remember them. All 22 
Korsakoff patients correctly named or de- 
scribed the two objects, which were then 
mixed up with eight other articles made of 
metal: an ashtray, a pen knife, a counter, a 
pair of scissors, a screw driver, a compass, a 
large paper clip, and a punch. After busying 
themselves with a different task for five 
minutes, the patients were asked to pick out 
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the two articles earlier shown them, and th: y 
all chose both objects correctly. 

In a different testing session, 16 Korsak: 
patients were shown four objects and ask: d 
first to name them, and then to rememb:r 
them in the same order. The articles were a 
telephone, a glass of water, a stapler, and a 
briefcase, placed wide apart in the roonn. 
All the subjects correctly named the four ob- 
jects and recalled them after a minute, but 
six failed to list them in the original se- 
quence. After an hour’s interval, six patients 
could still list the four items, two in the 
correct order, one of them having memo- 
rized this by means of a formula invented 
for the purpose. 

Scenes: The material to be recognized 
consisted of two fairly complex pictures, the 
colored covering pages of a magazine, one 
representing a lady rider as she is being 
helped off with her boots by a maid in the 
middle of a heavily period-furnished bed- 
room, the other the scene of children leaving 
Sunday school and running up to the cars 
in which their fathers are waiting. Fifteen 
Korsakoff patients were shown these pic- 
tures at different testing sessions, with the 
instruction to observe them carefully so that 
they could remember them. In one instance, 
alternating both pictures and sequence, they 
described the scene immediately after inspec- 
tion, in the other they were prevented from 
verbalizing their impressions by another 
task. 

The purpose of the experiment was to test, 
apart from gross recognition and the pos- 
sible distorting effect of reconstruction, 
Zangwill’s (33) observation about a variety 
of paramnesia characteristic of alcoholic 
Korsakoff psychosis. The testing procedure 
was carefully controlled when the picture 
was shown a second time after three miii- 
utes. First, the experimenter asked the sub- 
ject if he had seen the picture before; fo!- 
lowing a positive reply, he then asked, ‘'! 
it exactly the same?”’, and in case of further 
confirmation, ‘“‘Are you quite sure it is tl 
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same?” In spite of this considerable counter- 
suggestion, there were only six instances out 
cf a total of 30 tests in which a subject 
vavered from absolute certainty, none of 
them on both occasions. The wording typical 
cf the 24 standard responses was, “‘yes... 
the same... quite sure, “while the excep- 
tions were: “Little different,’ ‘color 
lighter,’ “‘mostly same,” “‘was it more fin- 
ished?,”’ “not so many children,” and a 
single “‘No.” These answers were equally 
split between the two pictures, first and 
second test, recall with and without de- 
seription, and all but the last were given in 
response to the second question, “‘Is it ex- 
actly the same?” Although asked in what 
way the picture was different, if thought to 
be so, the six subjects gave no details be- 
yond the brief remarks quoted above. 


LEARNING 


Pegboards: The procedure was based on 
the Rey-Davis performance test (16, 34), 
and used two sets of four boards 6 x 6 in. 
On each board there were three rows of 
three cylindrical pegs, 34 x 34 in. spaced 
1 in. apart. Eight pegs were glued to the 
base, one could be lifted out of its socket 


and the position of this varied from board to - 


board, being at top left, center of middle 
row, top right, and center of bottom row, 
from left to right facing the subject. One set 
of boards and pegs was plain wood, the other 
was painted; the base white, the pegs three 
in one color, two pairs in two different colors 
varying from board to board, and one each 
black and in the fourth color. The last was 
the loose peg, red, yellow, green, and blue 
in order from left to right. The subject was 
presented with the colored boards first, and 
told that one of the nine pegs could be lifted 
up, the others were firm. His task was first 
to discover the loose pegs by trial and error, 
and then to remember which one it was on 
each board. 

Up to ten trials were allowed to test his 
success in learning, which was achieved when 


he performed the task faultlessly twice in 
succession. After completion of this test, the 
four boards were each turned to different 
angles, 270°, 360°, 180°, and 90°. The ex- 
perimenter explained what he was doing, and 
the subject was allowed to watch while he 
rotated the boards. Although at this stage 
only faultless performance on first trial was 
recorded as success, the subjects were never- 
theless allowed to experiment up to ten 
trials if they failed on earlier ones. Following 
this, the boards were turned back to the 
original position, and the same procedure 
followed as before. Next came the test with 
the unpainted boards which, at first, were 
laid out in the basic position, and the subject 
was informed that each of these was identi- 
cal with the colored board it replaced, and 
that the loose pegs were in the same position 
as in the last test. The procedure was the 
same as the first with the colored boards, 
but after this the boards were rotated uni- 
formly, first by 90°, then by 180°, and finally 
back to the basic position. In each position 
the test terminated with successful learning 
or the tenth trial. 

The criterion of learning in each test was 
correct first choice on all four boards in 
succession from left to right, twice running; 
the criterion of successful transposition of 
learning was the same on first and second 
trial. The results and probability levels of 
differences between the two groups, as given 
by Fisher’s Exact Test, are presented in Ta- 
ble 2. One half of the Korsakoff group was 
able to learn the color sequence, and several 
of these patients retained this after rotation, 
but only one remembered the position se- 
quence, and of the three more who could 
learn the latter none was able to transpose 
the pattern. The difference in difficulty be- 
tween the two parts of the experiment 
proved narrower for the controls, several of 
whom transposed successfully after rotation, 
though only a few learned the position se- 
quence while the apparently easier color se- 
quence provided sufficient information. 
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TABLE 2 
Successful Learning (L) and Transposition (T) with Pegboards 
Colored Plain 
Position 
Basic (L) Rotated (T) | Basic (T) |Basic (T+ 1) 90° (T) 180° (T) Basic (T) 
Korsakoff (VN = 16) 8 5 5 1+3 | 0 0 0 
Control (N = 16) 15 10 11 5+ 11 | 9 8 5 
Pp 0.01 0.08 0.62 0.09-0.01 | 0.0004 | 0.001 0.02 











While most of the Korsakoff patients 
could learn the position of the first two loose 
pegs, they often confused the third and 
fourth, or chose randomly on the last two 
boards. The controls, when unsuccessful, 
tended to pick three of the loose pegs on 
first choice and the fourth on second, the 
latter occurring most frequently on the sec- 
ond or third board. 

Incidental learning: The shift from colored 
to plain pegboards tested incidental learning 
if a subject solved his problem by learning 
the sequence of colors, but incidentally also 
paid attention to their position. A more 
direct test of incidental learning proceeded 
by means of a special jig saw puzzle. The 
pattern to be assembled was a 66 words long 
newspaper report rich in small items of con- 
tent. It was printed on cardboard in 3¢ in. 
letters spreading over six and one-half lines. 
At various points six identical windows were 
cut into the print, so that each cut across 
two adjacent words in two or three lines. 
The cards thus obtained were handed to 
the subject with the board, and he was in- 
structed to fit each into its proper window. 
It was also explained to him that he could 
easily find the proper fit by checking that 
words reassembled made sense, but no fur- 
ther instruction was given. When he had 
fitted all six windows, he was asked whether 
he had finished with the material, and it was 
removed from his view if the answer was in 
the affirmative. He was then asked to repeat 
all that he remembered about the story 
printed on the cardboard. Every one of the 
16 Korsakoff patients and the 16 alcoholic 


controls solved the puzzle without error, the 
former taking somewhat longer over it but 
none more than 150 sec. The means of the 
items reported were .75 in the Korsakoff 
and 3.69 in the control group; the difference 
is significant with ¢ = 2.77 (p < .01). Of 
additional interest were the reports of the 
subjects on questioning, according to which 
all but four subjects, three controls and one 
Korsakoff patient, read only the words which 
gave him clues, not the content. The highest 
score of the control group, 11, was achieved 
by a subject who read for content, but the 
best record in the Korsakoff group, 6, be- 
longed to a patient who said he had not. 

Choice reaction: Subjects were seated in 
front of a Gerbrands tachistoscope with a 
telegraph key in comfortable reach of their 
right hand and a pedal at their right foot. 
Pressure on one lit up a green, on the other 
a red light facing the experimenter. The task 
consisted of five series, each involving a 
different level of difficulty in discrimination; 
the load, however, was varied only on the 
input side in series I to IV. Simple geomet- 
rical figures were used for signals, which were 
shown on cards to the subject before each 
series so that he could become familiar with 
them. They were presented through the 
tachistoscope, with an exposure of .6 sec. 
which was well above the subject’s threshold 
of recognition, and if asked to the experi- 
menter displayed a figure a second time. 
Each series followed a standard schedule 
within which the presentation of the figures 
was randomized, each occurring the sam: 
number of times as the others, both in th: 
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first and the second half of the schedule. 
Throughout the first half the subjects were 
told after each response whether it was right 
or wrong, in the second half no information 
wis given. 

Series I involved only two figures, a trian- 
gi and a cross, each shown ten times, and 
calling for a response with the key to the 
one, with the pedal to the other. Series II 
added a circle to the first two figures, and 
to this the right response was with the key; 
each of the three figures was shown eight 
times. In Series III, triangle and circle con- 
tinued to be signals for finger response, 
while two new symbols, star and square, 
became the signals for foot reaction. Each 
figure was shown seven times. Series IV 
consisted of 36 presentations equally divided 
among six figures, a diamond being added to 
those previously shown and bringing up the 
number of symbols for finger response to 
three. Series V presented triangle, square, 
and shield, each eight times, the responses 
to the first two being the same as before, 
and the instruction for the shield was to 
make no response at all. Response latency 
was not timed, and only unusually long 
delays were recorded; errors spontaneously 


corrected by the subject were entered as_ 


correct response, changes in the reverse di- 
rection as errors. Error scores are given in 
Table 3 for 18 Korsakoff patients and an 
alcoholic control group of 18. Since instances 
of delayed reaction were too few in either 
group to warrant analysis, the error scores 
indicate the significant differences between 
their levels of achievement; the leap from 
series II to III marks the limit beyond which 
Korsakoff patients cannot carry instructions 
efficiently. In the simplest tasks, informa- 
tion transmitted was equal in both groups 
with a mean 7 of .£81. As the number of 
symbols to be discriminated increased to 
three and then to four, information trans- 
mitted also increased in the control group, 
reaching its peak in series III; in the Korsa- 
koff group, however, information transmitted 


TABLE 3 


Mean Errors in Choice Reaction 





Series I II III IV Vv 





Korsakoff (VN = 2.7) £6: 7.37420) 40 
18) 
Control (V = | 0.3] 0.2| 0.6] 1.6 0 
18) 
Wilcoxon’s T |274 |325 /|212* /|19914*| 180* 




















"> < O81. 


steadily decreased, hitting its lowest in series 
III. The confusion that set in beyond that 
in most Korsakoff patients was quite appar- 
ent simply from watching their performance. 
The results were also examined with a 
view to determining any learning effects. 
Since the cross and the triangle were shown 
in every one of the first four series, and each 
was constantly associated with the same 
response, practice with these might have 
shown effects in the later series, as compared 
with the newly introduced symbols. In series 
II and III, the Korsakoff patients showed a 
slight learning effect, but in series IV they 
made errors in response to the relatively un- 
familiar circle only half as frequently as 
either to the much practiced triangle or to 
the entirely novel diamond. In series V, out 
of their total errors of 56, 25 occurred with 
the triangle, and only 18 with the shield, 
which was both a new figure and called for 
a new type of response. Neither were the 
control group’s errors any more consistent 
with a learning effect. None of the subjects 
in either group showed a marked preference 
for responding with foot or finger. 
Conditioning: The experiment was at- 
tempted with 16 Korsakoff patients, using 
eyelid closure as a response, an air puff as 
the unconditioned (US), a buzzer as the 
conditioned (CS) stimulus. A modified ver- 
sion of the apparatus described by Franks 
and Withers (5) was used, in which the 
buzzer started an electric clock, and lowering 
of the eyelid stopped it by activating a 
photoelectric cell. US and CS each lasted 
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about .5 sec. and were divided by an interval 
of .3 sec. A pre-test of five consecutive pres- 
entations of the buzzer was given each sub- 
ject so as to determine that he would not 
lower his eyelid in response to the sound 
alone. If he did, the procedure continued 
until this effect ceased, the criterion of its 
elimination being five consecutive buzzer 
signals without subsequent eyelid response. 
The conditioning schedule followed a stand- 
ard randomized design of 30 reinforced and 
30 unreinforced buzzer signals, the former 
being more closely spaced in the first half 
and neither running in series longer than 
three. Two criteria of conditioning were con- 
sidered: 1) eyelid response within .3 sec. to 
five of the first six unreinforced buzzer 
signals following the schedule; and 2) re- 
sponse within .2 sec. to more than 50 per 
cent of the unreinforced signals forming part 
of the schedule. The criterion of extinction 
was the absence of eyelid response to nine 
out of ten consecutive unreinforced buzzer 
signals following the schedule. 

Eleven patients satisfied the first and all 
the remaining five the second criterion, but 
only four members of the group satisfied 
both. This suggests that those who condi- 
tioned more slowly retained the effects 
somewhat longer but not for very long. Like 
Gantt’s (7) subjects in a similar test, all the 
11 patients extinguished very quickly with a 
mean of 7.8 unreinforced buzzer signals. 
Only four control subjects were tested for 
conditioning; all satisfied the first criterion, 
three met the second criterion and all took 
longer to extinguish. 


DISCUSSION 


In the literature of Korsakoff’s psychosis 
there has been considerable controversy 
about the nature of the amnesic symptoms, 
debating whether they should be attributed 
to a defect of memory or of registration, to 
faulty retention or to inefficient recall. These 
differences reflect a literal interpretation of 
the trace theory of memory, according to 
which intact remembering involves three 
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more or less distinct processes, registratic i, 
retention, and recall, and malfunctioning >f 
any one would result in forgetting. Of cour-e, 
the sequentially later processes can harcly 
function well if the earlier ones do not. 

Observations made on Korsakoff patients 
rarely fit any one of the positions based on 
this theory, since none of these hypothetical 
functions is always and consistently dis- 
turbed, though on the average they all show 
some damage. Names or other data do not 
register or, if they do, they cannot be relied 
on to be retained, and may be inaccessible 
on one occasion and nevertheless available 
at a later time, thus suggesting a failure of 
recall. In cases of retroactive amnesia, im- 
pressions which had been registered before 
the onset of the disease cannot be recalled, 
and the verdict seems to favor the argument 
for a disturbance in recall, but other events 
can be recalled at will quite efficiently, and 
the explanation must resort to some selec- 
tive retention disorder. Unfortunately, the 
rules by which the selection proceeds have 
not been discovered, except that events fol- 
lowing the onset of the disease are unlikely 
to be recalled on purpose, while those dating 
back to childhood are the most likely. This 
is a rule common to most amnesic condi- 
tions. Affect, personal involvement, or in- 
terest are not very helpful concepts for 
predicting the probability of recall. 

The inability of Korsakoff patients to 
keep a correct count of time or of the pas- 
sage of events is beyond doubt. Repeatedly 
encountered and closely similar experiences 
tend to telescope into a single event, and 
with them the scale along which they would 
be spaced also collapses; time loses depth. 
But there are more ways than one to ac- 
count for this phenomenon. First, while its 
significance in the mental disorder charac- 
teristic of the Korsakoff syndrome is ac- 
knowledged, it should also be remarked 
that the defect is neither absolute, nor a!- 
ways equally apparent even in the same 
patient; it varies in severity from one oce:'- 
sion to the next, from one context of the 
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di course to another, it is slight and often 
bs ‘ely noticeable in the judgment of shorter 
spins but marked for longer periods. Our 
ol servations are more in line with Bernard’s 
(2. view that Korsakoff patients have not 
lot their ‘intuition’ for the flow of time 
thin with van der Horst’s (10) opposite 
arzument postulating a special sense which 
resisters the flow of time directly, 7.e. apart 
from events, and which marks the latter 
with temporal signs. Horst and some other 
students of the amnesic syndrome would 
account for all its mental symptoms by a 
breakdown of the process which impresses 
experiences with temporal signs. 

True enough, Korsakoff patients are no- 
torious for frequently registering events 
without accurate chronological placement 
or correct sequential ordering, but this could 
happen because they are perceived apart 
from a context. A healthy subject is more 
exact in, e.g., recalling the number of times 
he has seen the experimenter, not because 
the latter appeared to him so very different 
a person on each occasion, marked with 
different “temporal signs,’ but probably 
because every visit to the laboratory oc- 
curred within a different sequence of events 


framing it, and was distinguished by a differ- - 


ent set of experimental tasks. The organism 
undoubtedly is equipped to scan memories 
of these events very rapidly, and can thus 
provide the information necessary for a 
correct reply to the question, “How many 
times have you...” itis unlikely to keep 
special ledger entries for the emergence of 
any possible question of this type, and to 
bring its records up to date continuously 
in the form of so many discrete traces. 

The scanning mechanism hypothesized 
need not be conceived as corresponding to 
any familiar electronic model, or to any 
known neural process. It implies that the 
organism is normally in a state of activity 
which is not random, which indeed follows 
programs, conditional and unconditional, 
and which every so often reaches a momen- 
tery pause with an event of matching, rec- 


ognition, completion, or some other form 
of closure. Defects in such a complicated 
mechanism could occur at several phases. 
The dysfunction characteristic of the Korsa- 
koff syndrome is attributed to the most 
general activating operation determining 
the rate, range, or persistence of scanning. 
This formulation seems to be most consist- 
ent with the observations that Korsakoff 
patients, though they may respond effi- 
ciently enough, hardly initiate action, and are 
exceptionally ready to settle down with un- 
solved or incorrectly answered problems 
(24), that—in formal terms—their cogni- 
tive functions are maintained at looser 
levels of tension than in the normal organ- 
ism. 

Direct evidence of inefficient scanning 
can be discovered in the Korsakoff patients’ 
performance in certain tasks of perception, 
problem solving and recognition. By hy- 
pothesizing its involvement in all cognitive 
processes, several other observations made 
on these patients fall into place. This would 
explain how it happened that our patient 
H.T., whose conversation was usually sensi- 
ble even though disoriented for time, never- 
theless placed the day of the interview in 
May, while in her view through the window 
the ground was deeply covered with snow. 
The model of defective scanning mechanism 
fits several theoretical formulations of the 
amnesic syndrome, e.g., Pick’s (14) remark 
about the patients’ failure to check their 
thoughts, Lidz’s (11) suggestion that their 
trouble is an inability to select the proper 
recollection from a ‘number of alternatives,’ 
and our various experimental findings (22, 
23, 26) concerning their rigid sets, their 
difficulty in changing an orientation first 
adopted toward an object or situation to be 
perceived, or toward a probiem to be solved. 

The hypothetical scanning process is also 
closely related to the traditional psychologi- 
cal construct of recognition. Scanning stops 
momentarily, prior to turning toward a new 
target, when recall is achieved. Its activity 
depends not only on the mechanism which 
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keeps it going, but also on some such process 

as recognition for direction and for the ter- 
mination of its phases. If the activity were 
insufficiently sustained it would be prone to 
close prematurely, with incorrect recogni- 
tion. Many examples of the Korsakoff pa- 
tients’ defective behavior seem to accord 
with this formulation. 

Anomalies of recognition in these patients, 
however, may also arise from a failure in 
relating some information to the experien- 
tial self. Claparéde’s (4) case is the classic 
example, that of a woman who refused to 
shake hands with him for fear that she 
might be pricked with a needle. In fact pre- 
cisely that had happened to her when shak- 
ing hands with him earlier, but this experi- 
ence she had completely forgotten. All she 
could say in justifying her suspicion was 
that the thought this might happen had 
crossed her mind, for people sometimes do 
conceal pins in their hands. Claparéde’s 
explanation of this incident, in terms of the 
patient’s failure to relate events personally 
experienced to the self, does not appear 
very helpful, for it inevitably enmeshes the 
construct of recognition in a _ theoretical 
model which raises more questions than it 
answers. 

Still, it is not without some significance 
that the study of the amnesic syndrome 
should repeatedly have led various observers 
to a theoretical formulation of this type. Of 
the several theories suggesting a divorce 
between experience and consciousness as a 
characteristic of the amnesic syndrome, 
perhaps the most instructive are those (2, 6, 
17, 28) which liken perception as well as 
memory in Korsakoff’s psychosis to dream 
states. Recognition in Korsakoff patients is 
undoubtedly often, if not always, charac- 
terized by a weaker sense of reality and 
certainty than in normal persons, as is 
normal dream information. Since dreams are 
virtually outside the structure of ordered 
experiences, the analogy also agrees with 
our hypothesis of contextual isolation, but 
an examination of the balance between 
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centrally and externally initiated neurop: y- 
chological processes furnishes adverse e\’i- 
dence. In dreams the scanning operations 
are extremely rapid and control by sensory 
input is relatively low; in the Korsakoff 
syndrome the balance appears to be tilted 
in the opposite direction. 

A special construction could reconcile 
this difference between cognitive functions 
in dream and in amnesic states. If certainty 
of recognition and the, by hypothesis at 
any rate, concomitant sense of reality is 
that attribute of experience which estab- 
lishes it within the context of other experi- 
ences, this attribute may be reduced alike 
by a deviation from the normal balance 
between central and external control in 
either direction. The same reasoning could 
be extended to information which is not 
consciously experienced, and the term rec- 
ognition too would include various implicit 
processes of matching and task completion. 

In the wider sense, recognition closes each 
phase of behavior at all levels of functioning, 
from motor to problem solving. Recognition, 
even in the narrower and customary sense 
of the word, forms the final phase of recall 
and of reproduction. Consequently, though 
instances of paramnesia in recognition did 
occur in interviews with our Korsakoff pa- 
tients, neither they nor the experimental 
results presented above would justify a 
distinction between the functions of recog- 
nition and of recall in the analysis of the 
amnesic syndrome. An operational distinc- 
tion of the two performances, however, can 
be made. In our study, as in Nyssen’s (13), 
it was apparent that the impairment shown 
by Korsakoff patients was consistently 
milder in tests of recognition than in situa- 
tions requiring voluntary recall, and in the 
former at times it was not noticeable at all. 
This difference in performance also points 
to a defect in a general mechanism of acti- 
vation as a likely common source of the 
psychopathological symptoms in Korsakofi’s 
disease. 

Indeed, it is questionable whether tlic 
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memory and learning disorder in all its 
yarious manifestations ought to be con- 
siiered in isolation, even though this is the 
distinetive attribute of Korsakoff’s psycho- 
sis. Previous reports have demonstrated 
anomalies characteristic of the amnesic 
s)ndrome in perception, concept formation, 
spontaneity and activity rate, on tasks 
which did not involve memory functions. 
These defects, of course, are not specific to 
the Korsakoff syndrome in the manner that 
the amnesic symptoms, or at any rate their 
relative severity, are. Still, they form part of 
the syndrome, and tend to vary in gravity 
with the latter; the psychological damage 
affects all cognitive functions in this disease, 
not memory exclusively. 

It should be remembered that while the 
general trend showed some of our Korsakoff 
patients to be more efficient or successful 
than others in most tests—in manual skill, 
speed, perception, concept formation, prob- 
lem solving, and persistence alike—the cor- 
relations between scores on any two tests 
were not high in most instances; the bulk 
fell in the low positive or moderate range, 
many came close to zero, and quite a few 
were negative. The same observation ap- 


plies even if the universe of tests is restricted © 


to those probing primarily or exclusively 
various aspects of memory or learning. The 
comparison of one patient with another, 
or one set of patients with another, would 
therefore be no more instructive about their 
amnesic disorder than about their more ex- 
tensive cognitive impairment. Both are best 
studied by contrasting the entire sample of 
Korsakoff patients either with the normal 
population, as will be done in the examina- 
tion of the interview material, or with a 
control group which, in one respect or an- 
other, differs from the general population 
in the same way as the Korsakoff patients 
do. This has been our rule for most experi- 
mental procedures. 

The conclusions that can be drawn from 
the various findings discussed in some detail 


or more summarily in the earlier sections of 
this paper are as follows. 

The Korsakoff patients studied all knew 
their own names and had some memories of 
their pre-morbid life, but these were poorer 
in quantity and content than would be 
found in healthy men and women of the 
same age, and tended to be reported in 
stereotyped phrases. Their memories of more 
recent and current events were scantier yet, 
more restricted than could be accounted for 
by their impoverished social setting alone. 
They were reasonably well oriented in space, 
knew where they were, and could find their 
way about; on occasions they were fairly 
well oriented in time, but had usually lost 
count of the years and condensed long spans 
of time. They showed a strong tendency to 
telescope repeated occurrences of similar 
events into one or two occasions. 

Immediate testing of memory span, if it 
allowed for an echoic automatic reproduc- 
tion, did not show a deficit. If the material 
consisted of novel combinations or was it- 
self unfamiliar, however, particularly if it 
was meaningless, or if the test entailed a 
transposition from one sense modality to 
another, the Korsakoff patients’ immediate 
recall proved to be abnormally low. Their 
rate of forgetting was much steeper than 
the normal for all types of material, and 
rapidly reached the zero level. The same 
observations also apply to conditioning; 
most of the patients showed some effects of 
conditioning, and all extinguished very 
rapidly. They could follow instructions for 
a considerable length of time, as long as 
their load of information was below a cer- 
tain critical limit and the task was continu- 
ous. 

The Korsakoff patients’ learning capacity 
was very slight, and their ability to transfer 
learned associations to similar tasks was 
negligible. Incidental learning did occur 
with them but was less reliable than with 
the controls. They were capable of estab- 
lishing new associations as long as these were 
simple and were presented in very small 
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doses. Their rate of forgetting does not seem 
to be related to the interference of other 
learning or of irrelevant information. There 
is no strong evidence that emotional in- 
volvement counteracted or reduced the am- 
nesic disturbance, and none that absence of 
affect caused it or that some motivated for- 
getting such as repression could account for 
it. 

Some of the Korsakoff patients at times 
showed genuine concern about their poor 
memory; others, when asked how it hap- 
pened that they had forgotten simple things 
one would expect them to remember, 
pleaded lack of interest or too deep involve- 
ment in other concerns. While there is no 
reason to believe that they were really deep 
in thought about other matters while read- 
ing, observing, or being told something, 
their want of interest seems true enough. 
It could be observed in a lack of sponta- 
neity, and in that any interest aroused in 
‘them reactively seemed to flag as soon as 
the information to be absorbed or communi- 
cated had passed a critical and relatively 
low level. On the other hand, they often 
showed considerable interest in _ their 
achievement on an experimental task, 
though this frequently happened when they 
believed that successful performance might 
shorten their hospitalization. As mentioned 
earlier, they were not sufficiently involved 
in their tasks to remember even for a short 
while whether they had performed it well 
or had completed it, neither did they resume 
unfinished problems (24). 

Attention is, perhaps, even more ambigu- 
ous a term than interest. In the sense of 
sticking to a task, Korsakoff patients could 
attend to repetitive jobs as well as anybody, 
but when their attention had to be con- 
stantly shifted, as in listening to a story, 
they soon lost its thread and manifested 
no attempt to pick it up again. In the sense 
of observing cues which were not explicitly 
pointed out to them, e.g., the colored pencils 
in the figure drawing task, they showed very 
poor attention. They could listen to and 


GEORGE A. 


TALLAND 


follow instructions, and were exceptional! y 
impervious to any distraction by noise >r 
incidents occurring in their surrounding. ‘n 
tasks demanding a divided attention th y 
performed poorly. 

The present research on the memory 
functions in Korsakoff’s psychosis, like that 
of so many previous investigations, has pio- 
duced more paradoxes than resolutions—has 
raised rather than answered questions. We 
have thus an added reason for reconsidering 
the cognitive anomalies of the Korsakoff 
syndrome reviewed in previous reports. The 
salient findings have concerned the patienis’ 
inefficient selective operations in perception 
and concept formation, their relative in- 
capacity to change sets they had initially 
adopted, and their failure to integrate se- 
quential impressions into unitary structures. 
The first of these undoubtedly hampers 
learning or memorizing at the perceptual 
level, for it is difficult and often impossible 
to remember something indistinct or loosely 
defined. The significance of rigid sets for 
the processes involved in remembering has 
been touched on above; this defect clearly 
impairs the efficiency of acquisition as well 
as recall. A failure in sequential integrati n 
may, however, be the defect most directly 
concerned with the amnesic condition. 

The external environment impinges on 
the organism in discrete stimuli or spatial 
patterns, and these are integrated into struc- 
tures of various lengths and complexity. 
The slow unfolding of a Japanese paper 
flower in a dish of water is no less a unitary 
experience than the sudden course of a 
shooting star. There must be a central proc- 
ess within the brain which imposes struc- 
tures on collections of impressions, and if 
this were completely absent the organism 
would fully conform to Biirger-Prinz and 
Kaila’s (3) description of the Korsakoff pa- 
tient as consisting of cross sections without 
a longitudinal dimension. Many patients in 
the early phase of Wernicke’s disease corre- 
spond closely enough to this model. The 
typical Korsakoff patient is at some point 








eptiona! y 
r noise or 
inding. ‘n 
tion thy 


memory 
, like that 
;, has pio- 
‘ions—has 
tions. We 
onsidering 
Korsakoff 
ports. The 
e patients’ 
perception 
lative in- 
d initially 
egrate se- 
structures. 
- hampers 
perceptual 
impossible 
or loosely 
d sets for 
bering has 
ect clearly 
on as well 
ntegrati n 
st directly 
tion. 
pinges on 
or spatial 
into struc- 
omplexity. 
ese paper 
3a unitary 
urse of a 
ntral proc- 
oses struc- 
ms, and if 
» organism 
Prinz and 
rsakoff pa- 
ns without 
patients in 
ease corre- 
1odel. The 
ome point 


MEMORY AND LEARNING IN KORSAKOFF PSYCHOSIS 383 


be: ween this extreme and the normal, yet 
in him too the central process fails to rein- 
fo.ce those lower order neural systems of 
perception and immediate recall which, if 
re anforced, would be structured into the 
hicher order systems of lasting memory. 
In Hebb’s (9) terms, the Korsakoff patient’s 
brain can form cell assemblies but not phase 
secjuences. 

\s far as psychological theory is con- 
cerned, this model has the advantage of 
admitting the several paradoxical occur- 
rences in the amnesic syndrome. The cell 
assembly is a structural change in the brain; 
it is not lost but is not easily accessible. The 
model accounts for the occasional examples 
of accurate recall or learning, often following 
previous failures; it is but a reinterpreta- 
tion of the argument that the amnesic syn- 
drome represents a defect in recall rather 
than in retention. It explains why registra- 
tion, tested by immediate recall, is undam- 
aged, and that memories out of reach for 
voluntary recall can emerge spontaneously, 
and those that had been well established 
earlier are no longer reliably available. For 
the memory systems are not so many self- 
contained structures, each separately con- 


nected with a central point, but a complex — 


network of facilitatory and inhibitory pat- 
terns, any one of which can be reached along 
several courses but only by crossing some 
intervening regions. 

In a vastly simplified diagram, translat- 
ing dynamic systems into plane geometry 
and taking an ideal rather than an actual 
example of the amnesic syndrome, the latter 
can be likened to a torn spider web at one 
end of which the insect hangs on a single 
thread. It can get back to the remnants of 
the web along that single path and travel 
across the tattered remains of the web, but 
it can spin no new threads either to repair 
the damage or to expand its original orbit. 
If the patient can get a foothold in the mem- 
ory system of his past, and he usually can 
do that, other memories which are collateral 
also become available. But the thread, which 


may be regarded as representing conscious- 
ness or the self, has no collaterals. The pa- 
tient’s impressions registered in the recent 
past lacked that reinforcement which would 
have structured them into stable systems 
(20), they have remained isolated, though 
possibly some strong affect accompanying 
their registration may have structured them 
into its own preexisting system. 

The foregoing metaphor should not be 
followed too closely, for it is certainly not 
meant to explain the amnesic syndrome in 
terms of a special self system or of an in- 
sufficiently defined construct of conscious- 
ness. The model proposed consists of a 
plurality of interacting systems in which 
the organism classifies information; their 
subordination to a central system, 7.e., one 
corresponding to the self, is not a necessary 
postulate. Each system is thought of as 
integrating sequentially the items of infor- 
mation belonging within its frame of refer- 
ence, and these items, whether consciously 
experienced or otherwise registered by the 
organism, are simultaneously embedded in 
several systems. Last Sunday’s cocktail 
party at Bill’s house will be filed under Bill, 
under Sundays, under going out, and sub- 
heading afternoon parties, and also under 
physics, Siam, and Jury system, if one hap- 
pened to have discussed the latter topic, or 
have had an unusual encounter with a physi- 
cist or met a visitor from Siam on that occa- 
sion. 

The model proposed thus dispenses with 
the postulate of special temporal signs, for 
the sequential position of any constituent 
item within a system is determined, and 
since the various systems intersect it is 
sufficient that a reference in time be given 
in one or another. It is reasonable to hy- 
pothesize that all these reference points form 
a system of their own, but that need not 
entail a special sense for the immediate 
apprehension of the flow of time, as van der 
Horst suggested (10). In its properties here 
outlined, the model advanced clearly differs 
from Bartlett’s theory (1), as it does in 








384 


various other aspects, but similarities be- 
tween the two will also be apparent. Both 
Bartlett’s and the present attempt to con- 
struct a paradigm of remembering draw 
their evidence from the analysis of other 
cognitive processes as well as of the more 
specifically mnemonic operations; both de- 
velop Head’s construct of schemata, which 
implies that “every recognizable change 
enters into consciousness already charged 
with its relation to something that has gone 
before...” (8, p. 605). Both theoretical 
models also extend this principle, originally 
applied only to the body schema, to every 
type of information the organism carries, 
not only the postural or that which refers to 
the self. 

Our model building must therefore be pur- 
sued a step further, so as to pull together 
the major cognitive defects found in Korsa- 
koff’s psychosis under one theoretical con- 
struct. All sensory information is organized 
in accordance with the momentary expect- 
ancy; incoming stimuli are monitored by 
but also modify ongoing neural processes. 
The balance between the two effects is pri- 
marily a function of the situation, but may 
also be determined by such stable factors as 
a brain lesion or a personality disorder. A 
loud bang has greater information value in 
a reading room than in a forge; it—or at 
any rate an unexpected message of a some- 
what less penetrating intensity—also exerts 
a smaller impact on Korsakoff and other 
brain damaged patients than on healthy 
persons. These patients, as has been ob- 
served, are less able than normal men and 
women to perceive in a manner inconsistent 
with their expectancy or to change their 
set. This may indeed also be the reason for 
their tendency to perceive fewer aspects or 
distinctive attributes of an object or a 
situation, and for their duller selective proc- 
esses. Moreover, expectancies are confirmed 
or negated by the sensory input, and are 
accordingly sustained, modified, or replaced 
by other expectancies. Quite conceivably, 
the sequential structuring of discrete im- 
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pressions into unitary experiences procee |s 
by means of these concatenations. 

An impairment of that central neur] 
process which corresponds to the arous:l, 
maintenance, and modification of expect- 
ancies could thus be at the root of the Kor- 
sakoff patient’s mental disorder. The sein- 
ning mechanism considered earlier is so 
conceived as being involved in this process. 
Furthermore, it is also plausible that the 
centrifugal impulses and the ‘“non-specilic, 
activating” system of the brain are con- 
cerned with this process. 

Recent extensions of our knowledge of 
brain physiology have offered to the student 
of behavior an unprecedented freedom for 
speculation. Like all true liberty, this also 
carries with it an obligation, and the psy- 
chologist should not be blamed for venturing 
far in building his models. Still, he must 
observe certain boundaries, those set by the 
established facts of anatomy and physiology. 
The neuropathology of Korsakoff’s psycho- 
sis is fairly well documented; most reports 
associate the amnesic syndrome with dam- 
age in the mammillary bodies, and records of 
very similar mental symptoms have been 
observed with bilateral lesions of the hippo- 
campal gyrus or the fornix. Whether the 
neuropsychological systems hypothesized in 
our analysis of the Korsakoff syndrome are 
compatible with its neuropathology is yet 
to be determined. This is the point at which 
the psychological study reaches its limit. 


SUMMARY 


Various memory functions and learning 
capacities of a group of chronic Korsakoff 
patients were investigated by means of 
structured interviews and experimental pro- 
cedures. The findings are presented and 
discussed in relation to certain theoretical 
formulations of the mental deficit in the 
amnesic syndrome. A theoretical model is 
proposed which accounts for other cognitive 
defects as well as the amnesic symptoms of 
the Korsakoff syndrome. 
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Various measurements made of the re- 
sponse to stress have employed the following 
variables which reflect autonomic activity: 
pulse rate, blood-pressure, skin circulation 
and response to adrenalin (4, 13). The re- 
sults of these studies indicate that chronic 
schizophrenic patients are less reactive than 
healthy people. When a large series of meas- 
urements is made of basal metabolic rate, 
circulation rate, body temperature, excre- 
tion of 17-ketosteroids, thyroid activity and 
water metabolism in schizophrenics and in 
healthy subjects, it is found that the vari- 
ance of the measurements is significantly 
greater for the schizophrenics (16). These 
studies suggest that a concomitant of schizo- 
phrenia is some disorder of homeostasis; a 
disordered response to stress. Symthies (20) 
recognizes that the onset of schizophrenia is 
commonly linked to some specific stress, 
“perhaps a battle stress, or emotional, in- 
terpersonal, or biological stress.” At this 
point the present writer would introduce his 
theory by restating the above quotation. 
The onset of a functional psychosis, it is 
claimed, may be commonly linked to a dis- 
ordered response to stress; i.e. a sudden 
emergency which is experienced as a threat 
to the physical or psychological well-being 
of the organism. Since Cannon’s formulation 
of his Emergency Theory of Emotion, it has 
been generally accepted that when an or- 
ganism is confronted with a sudden emer- 
gency the resulting massive autonomic re- 
sponse is functionally adaptive. Specifically, 
a massive and complete mobilization is 
achieved by the sympathetic division of the 
autonomic nervous system with the result- 
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ant secretion of great quantities of epinepii- 
rine and norepinephrine. Or, as Grencll 
states in Fulton (7) “The so-called ‘fight, 
flight, or fright reaction’ is a product of 
maximal generalized sympathetic activity.” 
The role of the para-sympathetic autonomic 
during the emergency reaction has been 
conspicuously neglected and relegated to the 
protection, conservation and restoration of 
bodily resources. The hypothesis here of- 
ered is that the requisite maximal general- 
ized sympathetic activity following the per- 
ception of threat is facilitated by a decrease 
in para-sympathetic outflow in normal, 
healthy people. It is conjectured that were 
para-sympathetic outflow to increase or to 
remain at the level of non-stressful states 
during the time the organism is mobilizing 
for an emergency that the net sympathetic 
response would be less than maximal. As a 
corollary, it is inferred that the “disordered 
responses to stress” which characterize the 
functional psychoses consist of significant 
departures from this characteristic interac- 
tion of the adrenergic and cholinergic com- 
ponents of the autonomic nervous system 
during stress. 

It is further hypothesized that the dis- 
ordered response to stress in the functional 
psychoses may involve either malfunction 
of the sympathetic (adrenergic) mechanism 
or the para-sympathetic (cholinergic) or 
both, leading to significant departures from 
that reaction requisite for maximal mobili- 
zation of the organism. A hypothetical ma- 
trix of varieties of disordered responsiveness 
to stress has been constructed by reviewing 
the efficacy and mode of action of certain 
drugs already employed in the treatmen: 
and control of psychotic behavior wit! 
varying success. From the following evi- 
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dence it has been deduced that disordered 
y sponsiveness to stress may be charac- 
t.rized by either an excessive or deficient 
a ‘renergic response mechanism. 

Iproniazid (Marsilid) has been used ex- 
t: asively in the treatment of mental depres- 
son. In vivo studies with iproniazid on 
animals indicate that it can produce a rela- 
tively rapid and large (threefold) rise in 
brain serotonin (22). According to Truitt 
(21) it is likely that iproniazid, thru its 
inhibition of monoamine oxidase in the 
brain, potentiates the action therein of en- 
dogenous stimulant biogenic amines, pos- 
sibly norepinephrine, epinephrine and sero- 
tonin. The implication here is that some 
psychotic patients who are benefited by 
iproniazid may be defective in some brain 
catechol amines or in central adrenergic 
stimulation. 

When one turns to the treatment or con- 
trol of the schizophrenic reaction, it is 
found that reserpine and chlorpromazine 
have been extensively used. Brodie and his 
associates have shown that the excretion of 
5-hydroxyindoleacetic acid, a metabolite of 
serotonin, was markedly increased following 
the administration of reserpine (19). Fur- 
thermore, it was found (14) that the ad- 
ministration of reserpine markedly de- 
creased the serotonin levels in the brain. As 
reserpine depletes the store of biogenic 
catechol amines in the brain, it is possible 
that in those instances in which reserpine 
therapy proves effective it may be due to 
the elimination of excessive concentrations 
of the biogenic amines in subcortical cen- 
ters. The limited efficacy of reserpine ther- 
apy therefore suggests that some psychotic 
patients may be characterized by an exces- 
sive adrenergic activity in subcortical cen- 
ters. This same conclusion is also applicable 
when chlorpromazine is considered. For in 
addition to its peripheral antihistaminic 
und anticholinergic effects, chlorpromazine 
lias been shown to have an adrenergic block- 
ing action. 

In summary, it is postulated that the 


disordered responsiveness to stress which 
characterizes some psychotics may be due 
either to a neurohumoral deficiency of some 
sympathomimetic amine or to some enzyme 
disorder such as monoamine oxidase over- 
activity in the adrenergic excitatory mech- 
anism of the brain; or, to a neurohumoral 
overabundance of some sympathomimetic 
amine or to some enzyme disorder such as 
monoamine oxidase underactivity in the 
adrenergic mechanism of the brain. 

There are suggestions that the cholinergic 
component of generalized autonomic activ- 
ity is also involved in the disordered re- 
sponsiveness to stress which characterizes 
psychotic behavior. Forrer (5) has recom- 
mended the use of large doses of tertiary 
atropine in the treatment of manic-depres- 
sives in the manic phase. As the pharmaco- 
logical action of atropine is that of a cho- 
linergic blocking agent, it may be inferred 
that excessive brain acetylcholine or de- 
ficient acetylcholinesterase characterizes 
some psychotics. Hoffer (10) also has 
claimed that excessive para-sympathetic 
activity, with concomitant increases in the 
concentration of acetylcholine, is an essen- 
tial feature of the schizophrenic process. 

Pfeiffer et al. (12), on the other hand, 
have reported that some schizophrenic pa- 
tients respond with a lucid interval to stim- 
ulation by cholinergic stimulants such as 
pilocarpine, arecoline and 2-dimethylamine 
ethanol. The implication of this report is 
that some psychotics are characterized by 
defective cholinergic responsiveness. Re- 
cently, Rubin (17, 18) measured the rate 
of hydrolysis of acetylcholine chloride by 
erythrocyte cholinesterase and found that 
some psychotics may be deficient in cho- 
linergic activity while others may be char- 
acterized by excessive cholinergic activity. 

A hurried review of the evidence pre- 
sented may at first seem replete with para- 
doxical facts and theories. At first it ap- 
pears that an effective chemotherapy for 
some psychotics should strive towards in- 
creasing central adrenergic activity. Then, 
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it seems that more effective drugs which de- 
crease adrenergic activity should be de- 
veloped. Additional conflict is raised by 
assertions of efficacy for cholinergic as well 
as anticholinergic drugs. These apparent 
contradictions may be resolved by viewing 
the population of “functional psychotics” 
incapable of an organized normal response 
to stress as consisting of a specifiable num- 
ber of discrete patterns of adrenergic-cho- 
linergic levels of reactivity. It is assumed 
that in the population of psychotics there 
may exist three levels of adrenergic activity, 
including overreactivity and deficiency of 
sympathetic outflow, as previously de- 
scribed, in addition to a normal level from 
which directional deviations are measura- 
ble. The cholinergic outflow may also be 
described as consisting of three levels; over- 
reactivity or deficiency of cholinergic levels 
as measured by reference to a level char- 
acteristic of the unstressed normal. The 
matrix of autonomic steady states derivable 
from such a paradigm is presented in Figure 
1. In this figure, “A” represents central 
adrenergic activity and “C,” central cho- 
linergic activity. The levels of activity of 
each dimension are symbolized by +, 0 and 
—. The positive sign represents excessive 
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Fic. 1. Hypothetical patterns of adrenergic-cho- 
linergic interaction for normals and psychotics. 


LEONARD RUBIN 


activity ; the zero, normal activity; and, tie 
negative sign, deficient activity. That level 
represented by (AoCo), Group V, char- 
acterizes the level of adrenergic and cho- 
linergic activity in the unstressed normal 
individual. The eight other combinations 
represent hypothetical adrenergic-cholin- 
ergic levels of humans under stress. Pre- 
viously, the hypothesis had been developed 
that a normal response to stress consists of 
maximal generalized sympathetic activity 
which is attained when cholinergic stimula- 
tion is decreased (C—) while adrenergic 
stimulation continues to increase (A+) up 
to that maximal level which characterizes 
the individual. This characteristic adjust- 
ment is represented in Figure 1, Group VII, 
and may be represented as A+C-. It is 
now further hypothesized within the frame- 
work of the general theory, that the remain- 
ing seven interactions represent the discrete 
patterns which comprise the population of 
“functional” psychotics. 

To recapitulate, the major hypotheses 
tested in the experiment are: 1) effective 
adjustments to emergency situations require 
maximal generalized sympathetic response; 
2) to attain a maximal level of sympathetic 
activity, it is not only necessary that in- 
creased levels of adrenergic activity follow 
the emergency but that the level of cho- 
linergic activity decrease; 3) the disordered 
responses to stress which characterizes the 
functional psychoses represent significant 
departures from the adrenergic increase and 
cholinergic decrease which characterizes the 
effective, adjusting individual during stress; 
4) the varieties of disordered response to 
stress represent discrete levels of activity 
of interacting adrenergic and cholinergic 
mechanism. That is, the disorder may rep- 
resent an impairment of function of either 
the adrenergic or cholinergic mechanism, or 
both. 


METHOD 


In order to test these hypotheses, a phys- 
iological measure of adrenergic and cho- 
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linergie activity was employed. The miotic 
rcsponse of the pupil to light and the my- 
driasis resulting in the absence of light were 
enployed to measure cholinergic and ad- 
renergic mechanisms respectively. The cho- 
linergie nature of the activity of the oculo- 
motor nerve under the influence of light has 
been proved by the positive assay for ace- 
tylcholine in the anterior chamber of the 
eve (3) and the disappearance of the light 
reflex after the injection of cholinesterase 
(11). Conversely, the anticholinesterases 
induce miosis. The work of Poos (15), Hess 
and Koella (8) and Hess et al. (9) on iso- 
lated radial preparations of the iris dem- 
onstrated contraction in response to small 
concentrations of adrenalin and noradren- 
alin. Since these substances are responsible 
for neurohumoral transmission in sympa- 
thetically innervated structures, they be- 
lieve it is reasonable to assume that a 
dilator muscle exists which responds to sym- 
pathetic excitation. In addition, Frohlich 
and Loewi (6) had shown that the mydri- 
asis induced by adrenalin is intensified by 
cocaine. 

Since pupillary constriction had been 
shown to be dependent upon the liberation 
of acetylcholine and dilatation upon an 
adrenergic mediator, the present study em- 
ployed measurements of rate of dilatation 
as representing the kinetics of a general 
adrenergic mechanism, and the rate of con- 
striction as indicative of the kinetics of the 
cholinergic mechanism. To this end, meas- 
urements were made of the rate of dilata- 
tion of the pupil in darkness and the rate 
of constriction of the previously dark 
adapted pupil in the presence of light on 
normal subjects and psychotic patients. 


APPARATUS 


The essential items of apparatus were a 
35 mm camera with an attached 135 mm 
lens, bellows, and electronic flash which 
were employed to photograph the pupil. 
Three electronic timers accurate to 0.001 
sec. were used for the automatic, systematic 


variation of the durations of exposure of the 
eye to a constant light intensity and to the 
absence of light. Each subject sat at a table 
with his head in a head-rest attached to 
which was a millimeter ruler which could 
be positioned in the same focal plane as the 
subject’s right eye. The distance between 
the eye of the subject and the lens of the 
camera was 56.75 cm. and the distance be- 
tween the eye and a fluorescent 2x2 mm 
fixation point mounted slightly below the 
lens was 65.6 cm. Attached to the camera 
tripod was a 75 W Mazda lamp which light- 
adapted the subject’s eye at a constant lu- 
minance of 38.59 ft. candles. All measure- 
ments were made in a light-tight room. 


PROCEDURE 


To obtain the rate of dilatation for each 
subject, the following procedure was em- 
ployed. After the subject was seated with 
his head positioned in the head-rest, the 
room light was extinguished. After 5 secs. 
in the dark, the intense adapting light was 
focused on the subject’s right eye for 10 secs. 
At the termination of this interval a photo- 
graph of the maximally constricted pupil 
was automatically taken. This was done 
twice, in an effort to equate for previous 
conditions of adaptation of the retina. Each 
subsequent photograph of the pupil was 
taken after the subject had been dark- 
adapted for a prescribed interval of time 
following maximal constriction. The inter- 
vals of dark adaptation employed were 5, 
10, 15, 30, 45 and 60 seconds. 

The procedure employed to obtain meas- 
urements of the rate of pupillary constric- 
tion was initiated soon after measurements 
of pupillary dilatation had been obtained. 
Each photograph of the pupil was taken 
after the subject had been light-adapted for 
a specific interval of time following max- 
imal dilatation. The intervals of light ad- 
aptation employed were 1, 2, 3, 4 and 5 
sees. Prior to obtaining a measurement of 
constriction at each of these intervals, the 
eye was light adapted for 10 secs. at a con- 
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stant intensity before it was permitted to 
dilate maximally within the 60 sec. dark 
adaptation period. 


EXPERIMENT 1 


To test the hypothesis that normal sub- 
jects react to emergencies with an increased 
adrenergic response and a decreased cho- 
linergic response, the following procedure 
was employed after control measurements 
of dilatation and constriction had been 
made on each of 15 normal subjects. Due to 
the variety of patterns of perceptual re- 
sponse that are elicited in humans to the 
“same” but variously interpreted environ- 
mental stimulus, it is difficult to define a 
stimulus situation that is realizable in a 
laboratory as an “emergency” or as “threat- 
ening.” Consequently, the following proce- 
dure was used to elicit a physiological 
“stress” response. The right hand of the 
subject was immersed to above the wrist in 
a cold water bath maintained at 5°C. 


SUBJECTS 


Control measurements of pupillary dila- 
tation and constriction were obtained on 
eight white females and seven white males, 
between the ages of 19-40. This sample in- 
cluded secretaries, maintenance personnel, 
research technicians and professional per- 
sons employed at the Eastern Pennsylvania 
Psychiatric Institute. Six control subjects 
were then selected at random from the 
sample of 15 for a determination of the 
effect of the cold pressor test on pupillary 
dilatation and constriction. 


METHOD 


Each of the six control subjects exposed 
to the cold pressor test participated in this 
phase of the experiment by immersing the 
hand in the cold water bath for five minutes 
while systolic and diastolic blood pressure 
measurements were obtained prior to de- 
terminations of pupillary reactivity. This 
was done in order to ascertain whether the 
physiological responsiveness of the subject 
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would perseverate throughout an interval »f 
time required to obtain measurements >f 
either dilatation or constriction. The av: r- 
age increase in systolic B.P. was 11.0 nm 
Hg. and the average increase in diasto ic 
B.P. was 15.3 mm Hg. At the end of five 
minutes the subject removed his hand from 
the cold water bath and rested for approxi- 
mately 20 minutes to allow the systolic and 
diastolic pressures to return to the basal 
level as determined by measurement. 

The subject was then required to sit with 
his chin in the head rest, his eyes focused 
on the fixation point and at a signal the 
right hand was immersed into a cold water 
bath. The procedure for determining the 
rate of pupillary dilatation as a function of 
time was then begun. On completion of the 
last measurement, the subject removed his 
hand from the bath and relaxed for another 
twenty minutes while the hand was warmed 
and diastolic/systolic blood pressures re- 
turned to the basal level. The subject was 
then prepared for measurements of pupil- 
lary constriction under the cold pressor con- 
dition. At the signal, the right hand was 
immersed in the water bath and measure- 
ments of pupillary constriction were begun. 


RESULTS 


DILATATION 


The average pupil diameter at each in- 
terval in darkness, 2.e. 5, 10, 15, 30, 45 and 
60 secs. for the six subjects under the con- 
trol and cold pressor conditions is presented 
in Figure 2. Alexander’s test for trend (2) 
was then applied to the raw data in order 
to determine whether the group means and 
group slopes differed significantly. The re- 
sults of the analysis are presented under the 
column headed Dilatation in Table 1. The 
statistical analysis indicates that although 
there were significant differences between 
the slopes of individuals within groups, the 
difference between group slopes was not sig- 
nificant. Coupled with the finding of a sig- 
nificant difference, p < .01, between group 
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Alexander’s Trend Test Applied to Determine the Effect of the Cold Pressor Test on Pupillary Dilation 
and Constriction in Healthy People 
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cantly. This finding is interpreted as sup- 
porting the hypothesis, that under a condi- 
tion of stress the normal reaction of the 
human is for an increased adrenergic out- 
flow, as measured by the reactivity of the 
pupil. 


CONSTRICTION 


The value of the diameter of the pupil 
following each interval of light stimulation, 
i.e. 1, 2, 3, 4, 5 sec., of the one minute dark 
adapted eye, was obtained for each of the 
six subjects. The average pupil diameter as 
a function of the various durations of the 
light stimulus for the control and cold pres- 
sor condition is presented in Figure 3. Alex- 
ander’s test for trend was applied to the 
data in order to determine whether the 
group slopes or group means or both differed 
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significantly. The results of the analysis a 
presented in the column headed Constri 
tion in Table 1. The results of the analys 
indicate that there is no significant di! 
ference between individual slopes with'n 
groups nor between group slopes, but that 
the group means do differ significantly (p 
< .01). The curves representing the rate of 
pupillary constriction under the condition 
of rest and the cold pressor test are signifi- 
cantly different and parallel. As opposed to 
the relationship observed during dilatation, 
the level of constriction of the pupil under 
the condition of a cold pressor test, is de- 
creased. This finding supports the hypoth- 
esis that under a condition of stress the 
normal human response is a decrease in 
cholinergic outflow, as measured by the re- 
activity of the pupil. 
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Fic. 3. Pupillary constriction in normal subjects exposed to the cold pressor tesi. 
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EXPERIMENT 2 


This experiment was designed to test two 
‘ditional hypotheses that were previously 
vseribed: the disordered responses to stress 

ich characterize functional psychoses 
~present significant departures from the 
irenergic increase and cholinergic decrease 

waich characterizes the effective individual 
during stress; and, the varieties of disor- 
dered response to stress represent discrete 
predictable patterns of interaction of the 
adrenergic-cholinergic mechanisms. 

It may be recalled that these patterns 
were hypothesized after a review of phar- 
macological evidence which suggested to the 
author that there was a possibility of three 
levels of adrenergic activity and three levels 
of cholinergic activity. Of the total of nine 
patterns thus derived, the first experiment 
characterized two. 


SUBJECTS 

The data in this second experiment were 
obtained from nine control subjects in ad- 
dition to the six employed in the previous 
experiment. Of the total of 15 control sub- 
jects, between the ages of 19-40, there were 
eight females and seven males. All subjects 
were necessarily Caucasian because of the 


difficulty encountered in photographing and — 


measuring the heavily pigmented irides of 
Negroes. This sample included secretaries, 
maintenance personnel, research technicians 
and professional persons employed at the 
Eastern Pennsylvania Psychiatric Institute. 

Twenty-four patients, 13 white males and 
11 white females between the ages of 15- 
42, clinically diagnosed as functionally psy- 
chotie by the psychiatric staff, were em- 
ployed. This sample comprised ten paranoid 
schizophrenic patients of which two had 
schizo-affective features; six acute schizo- 
phrenie reactions; four chronic undifferen- 
tiated schizophrenics; three catatonics; and 
one involutional psychotic reaction. Sixteen 
of the twenty-four patients had been re- 
ceiving some form of psychotherapy, four 
had received chemotherapy (thorazine) 


while in the Institute, and of five who had 
received EST, three had been discontinued 
on this therapy from six to 12 months pre- 
vious to the experiment and two had been 
discontinued several weeks prior to the ex- 
periment. Medical and routine laboratory 
examination revealed the patients to be in 
good health. No patient was reported as 
presenting any feeding problem. Forty-eight 
hours prior to the taking of measurements, 
the thorazine regimen was discontinued for 
the four patients under this treatment. 


METHOD 


Measurements of pupillary dilatation and 
constriction were obtained on 15 normal 
control subjects and 24 patients, employing 
the procedures previously described. Each 
patient was tested on two consecutive days 
to insure a complete record of measurements 
at all experimental intervals. 


RESULTS 


Whereas in the first experiment each sub- 
ject served as his own control in determin- 
ing the effect of a stress-engendering situa- 
tion, this procedure obviously could not be 
employed in the experiment being described. 
Instead, determinations of patterns of 
disordered cholinergic-adrenergic activity 
characteristic of the functional psychoses 
were made relative to patterns shown by 
the normal controls. 


DILATATION 


The diameter of the pupil following each 
interval of darkness, 2.e. 5, 10, 15, 30, 45 
and 60 secs., was obtained for each control 
subject and patient. Then, in order to de- 
termine the extent of dilatation between the 
fifth and sixtieth seconds, independent of in- 
dividual differences in the final level of dil- 
atation attained, the following measurement 
was employed. The initial level of dilata- 
tion (mm.) was subtracted from the final 
level of dilatation (mm.) and divided by 
the final level of dilatation. The ratio ob- 
tained for each control subject and each 
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TABLE 2 


The Extent of Pupillary Dilatation* and Constric- 
tiont in Normals and Psychotics 














Normals Patients 

same. |S PEs | Me | Ogee 
1 0.154 | 0.305 | 1 |<0.114 0.382 
2 0.182 | 0.292 | 2] 0.292-—) 0.786— 

3 0.171 | 0.181 3 |0.129 0.158 
4 0.216 | 0.275 4 0.254) 0.643 
5 0.242 | 0.408 5 0.204 0.562— 
6 0.187 | 0.393 | 6| 0.267-| 0.433— 

7 0.207 | 0.213 | 7 |<0.125 0.363 

8 0.205 | 0.234 | 8| 0.253) 0.316 

9 0.165 | 0.376 | 9 |<0.137 0.350 

10 0.208 | 0.259 | 10| 0.210 |<0.111 

ll 0.181 | 0.234 | 11 |+0.105 0.211 
12 0.229 | 0.322 | 12 | 0.200 0.473 
13 0.203 | 0.251 | 13 0.226 0.602— 
14 0.226 | 0.222 | 14 |<0.083 0.904— 
15 0.226 | 0.333 | 15 0.235 0.531 
16 | 0.297-)| 0.522 
17 | 0.167 0.648 
Range: |(0.154-|(0.181-| 18 | 0.196 0.615 
0.242)) 0.408)| 19 | 0.183 («0.140 

Mean: 0.200 | 0.287 | 20 |0.145 |<0.131 
21 0.225 0.933 
22 | 0.226 0.442 
Sfandard| 0.0258} 0.0687} 23 | 0.208 0.438— 
Devia- 24 |—0.082 0.606— 

tion(s) 




















* Extent of Dilatation = Final Level (m.m.)— 
Initial level (m.m.)/Final level (m.m.) 

t Extent of Constriction = Initial level (m.m.) 
—Final level (m.m.)/Final level (m.m.) 


patient is presented in Table 2, together 
with the mean and the range of values ob- 
tained for the control subjects. Assuming 
that the sample of healthy subjects em- 
ployed in the experiment is a random sam- 
ple from a population with a normal dis- 
tribution for the obtained ratio, then the 
sample mean, as an unbiased estimate of 
the population mean, may be employed to 
determine the likelihood of obtaining values 
for the ratio which deviate significantly in 
the direction of excessive or deficient dila- 
tation. The probability of obtaining a ratio 
equal to or greater than 0.250 was found to 
be p < .025, and of obtaining a ratio equal 
to or less than 0.150, p < .025. Values of 
the ratio for the patients which fall beyond 
the interval 0.250-0.150 have been marked 
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with an arrow. The direction of the arrow 
indicates whether the value of the ra jo 
is significantly less than (<) the low st 
probable value within the normal range or 
greater than (—) the highest proba)le 
value within the normal range for dila‘a- 
tion. Those ratios which are unmarked 4] 
fall within the limits for normal values. The 
average value for those subjects who dein- 
onstrated less dilatation than the normals 
was obtained, as was the average value for 
those subjects who demonstrated greater 
dilatation. The significance of the difference 
between each of these groups and mean 
value of the control subjects was determined 
by means of the t-test. The results of this 
analysis are presented in Table 3. The mean 
value of the groups of patients that were 
categorized on a basis relative to the prob- 
ability limits of normal values for the ex- 
tent of dilatation are, as expected, signifi- 
cantly different from the mean value of the 
control group, with p < .01 for each com- 
parison. The results therefore indicate that 
the members of the patient group fall into 
any one of three discrete groups with re- 
spect to extent of dilatation. One group 
shows the same extent of dilatation as the 
normal controls (11/24); another group 
shows excessive dilatation (5/24); and the 
third group demonstrates deficient dilata- 
tion (8/24). These relationships are graph- 
ically presented in Figure 4. In this figure 
the values of the ordinate consist of the 


TABLE 3 


A Comparison Between the Controls and Patients 
with Respect to the Extent of Dilatation and 





























Constriction 
Dilatation Constriction 
Patients = Patients = 
Defec- | Exces- Defec- | Exces- 
tive sive tive sive 
Mean | 0.115) 0.272)0.200) 0.127), 0.609\0.257 

n 8 5 15 3 15 L 
t 8.02 | 5.58 3.92 | 7.28 
p <0.01 |<0.01 <0.01 |<0.01 
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Fic. 4. Reactivity levels of pupillary dilatation in psychotic patients. 


final level of dilatation (D;), the extent of 
dilatation after 60 seconds, minus the level 
of dilatation after each interval of darkness 
(D,) divided by the final level of dilatation 
(De), De — D,/Drz, and the abscissa rep- 
resents the intervals of darkness in seconds, 
t, preceding photographs of the pupil. To 
calculate the ratio, the mean values for each 
interval were employed. It is clear that 
three levels of dilatation appear to char- 
acterize the sample of patients in the ex- 
periment. The hypothesized three distinct 
levels of adrenergic activity, as measured 
by pupillary reactivity, seem to have been 
confirmed. 


CONSTRICTION 


The diameter of the 1 min. dark adapted 
pupil of the eye, was obtained following 
exposure to a constant intensity which 
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30 45 60 





lasted for 1, 2, 3, 4 or 5 secs. These values 
were obtained for each control subject and 
patient. In order to determine the extent 
of constriction of the pupil of the dark- 
adapted eye between the first and fifth sec- 
onds, independent of individual differences 
in final level attainable, a derived measure 
was used for each subject. To avoid nega- 
tive values, the final level of constriction 
(mm.) was subtracted from the invariably 
greater initial level (mm.) and then divided 
by the final level. The ratio thus obtained 
for each control and patient is presented 
in Table 2, together with the mean and the 
range of values obtained for the control 
subjects. Arrows have again been employed 
to designate whether the value of the ratio 
for each patient is less than or greater than 
the calculated limits of the ratio between 
which 95 per cent of the values may be ex- 
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pected to fall. The likelihood of obtaining 
values equal to or greater than 0.422 was 
found to be p < .025, while the likelihood 
of obtaining ratios equal to or less than 
0.152 was found to be p < .025. The aver- 
age values of the ratio for the two groups 
of patients who fell beyond the limits of 
normal values for constriction were deter- 
mined, and the significance of the difference 
between each of these means and the con- 
trol mean value was determined by means 
of the t-test. The results of the analysis, 
presented in Table 3, indicate that one 
group of patients showed a significantly 
greater degree of constriction than the nor- 
mal subjects, and that another group 
showed a significantly smaller degree of 
constriction than the normals. Three out of 
24 patients had defective constriction rela- 
tive to the normals, 15/24 had a tendency 
toward excessive constriction while 6/24 
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possessed values that fell within the nornial 
range. 

The average values for each inter a] 
within each category of constriction were 
employed to determine the ratio, D, — D,/ 
D; , where D; represents the average value 
for constriction (mm.) at each time inter- 
val, t. This ratio is plotted on the ordinate 
in Figure 5 as a function of duration of ex- 
posure in seconds, t, to a constant intensity 
of light. The asymptote for constriction was 
realized in each of the three groups follow- 
ing exposure to light for three seconds. 
When the curve for those showing defective 
constriction is compared to the curve of 
those subjects with normal constriction, it 
is found that there is less constriction ini- 
tially in addition to somewhat slower de- 
celeration until the asymptotic level is at- 
tained at the end of three seconds. Those 
who manifested an excessive tendency to- 
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Fic. 5. Reactivity levels of pupillary constriction in psychotic patients. 
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ward constriction, as a group, started with 
a very high level of constriction and pro- 
ceeded at approximately the same deceler- 
ating rate as the normals to an asymptotic 
level at three seconds which remained higher 
tian the normal and defective groups. With 
respect to constriction, three levels of con- 
strietive tendency are found in the sample 
of patients employed in this study; approx- 
imately 25 per cent of the patients showed 
no impairment in constriction, 12.5 per cent 
showed retardation in constriction, and 62.5 
per cent were found to have an excessive 
tendency towards constriction. 


THE INTERACTION OF DILATATION AND CON- 
STRICTION 


The results of the preceding sections con- 
firmed initial hypotheses concerning the va- 
rieties of levels of adrenergic and cholinergic 
activity as measured by pupillary reactiv- 
ity. An extension of the hypotheses was 
concerned with the matrix of defective 
steady-states characteristic of the varieties 
of the so-called functional psychoses. Thus, 
in Figure 1, seven patterns of adrenergic- 
cholinergic interaction, each characteristic 
of a discrete disordered stress state, were 
described. The demonstration of these pat- 
terns of interaction is derivable from the 
following considerations. 

Eleven out of twenty-four psychotic pa- 
tients showed no impairment in the extent 
of dilatation (Table 2). However, all of the 
members in this group manifested aberrant 
constriction. Nine out of the eleven mani- 
fested excessive constriction, while two were 
deficient. Conversely, of the six patients out 
of the twenty-four who showed no impair- 
ment in constriction, all were aberrant in 
the extent of dilatation; five had less dila- 
tory tendency and one had more than the 
controls. Or, in confirmation of the hypoth- 
esis it may be stated that all twenty-four 
patients in the study showed a significant 
impairment in either the tendency to dila- 
tation or to constriction or both. A fre- 
juency distribution of these patterns of 
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Fic. 6. A frequency distribution of the patterns 
of interaction of adrenergic-cholinergic mechanisms 
in a sample of psychotic patients. 


interaction of adrenergic-cholinergic mech- 
anisms is presented in Figure 6. 


DISCUSSION 


Accepting a view held by many and sup- 
ported by numerous research findings, that 
the functional psychoses represent a dis- 
ordered response to stress, a theoretical 


_ framework was developed which was tested 


in a preliminary way in this report. The 
accepted role of the sympathicoadrenal 
system in response to emergency situations 
was extended to include the role of cholin- 
ergic mechanisms. The specific hypotheses 
were confirmed that the characteristic re- 
action of the autonomic nervous system to 
stress in normal individuals consisted of in- 
creased sympathetic (adrenergic) activity 
and decreased para-sympathetic (cholin- 
ergic) activity, as measured by pupillary 
reactivity. 

The finding that the cold pressor test in- 
creased pupillary dilatation significantly is 
interpreted as supporting the hypothesis 
that under a condition of stress, the normal 
human reaction is for an increased adren- 
ergic outflow. That is, assuming that the 
responsiveness of the dilator pupillae is 
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an increasing monotonic function of the 
amount of adrenergic mediator liberated at 
the effector site, then it may be concluded 
that under stress a greater quantity of the 
adrenergic mediator is liberated. The de- 
crease in the level of constriction of the 
pupil under the cold pressor condition sug- 
gests a decreased cholinergic outflow in nor- 
mal humans under stress, if it is assumed 
that the degree of constriction of the sphinc- 
ter pupillae is an increasing monotonic 
function of the amount of acetylcholine 
liberated at the effector sites. 

The significance of these findings, how- 
ever, is contingent upon two basic assump- 
tions: that the cold pressor test is repre- 
sentative and equivalent to other forms of 
physiological or psychological stress and 
that the adrenergic and cholinergic reac- 
tivity of the pupil is representative of ad- 
renergic-cholinergic mechanisms of inter- 
action in vital neural integrative centers 
such as the posterior and anterior regions 
of the hypothalamus respectively. If these 
assumptions are accepted, the following in- 
terpretation of the results of the experiment 
may be made with reasonable assurance. 
When the normal human organism is ex- 
posed to a _ stress-engendering situation, 
autonomic mechanisms respond with an in- 
creased sympathetic (adrenergic) outflow 
and a decrement in para-sympathetic (cho- 
linergic) outflow. This reciprocal balance 
between the components insures maximal 
mobilization of the resources of the organ- 
ism required for “fight, flight, or fright.” 

In support of the hypothesis that the 
functional psychoses may be characterized 
by disordered responses to stress (which 
deviate significantly from the adrenergic in- 
crease and cholinergic decrease of the nor- 
mal subject under stress) , it was first shown 
that the psychotic sample manifested three 
distinct levels of dilatation and three sig- 
nificantly different levels of constriction. 
Again, if it is assumed that the magnitude 
of pupillary dilatation is proportional to the 
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quantity of adrenergic mediator liberated, 
then it may be concluded that some of tiie 
patients liberated a quantity which wis 
characteristic of normals at rest; othe:s, 
liberated more of the adrenergic mediator 
or had some enzyme disorder such as mono- 
amine oxidase underactivity ; and some li)})- 
erated too little of the adrenergic mediator 
or had some enzyme disorder such as over- 
activity of monoamine oxidase. Assuming 
that the tendency toward constriction of tlie 
sphincter pupillae is proportional to the 
quantity of acetylcholine liberated, the 
demonstration of three levels of constriction 
suggests that in more than half the patients 
either excessive quantities of acetylcholine 
were liberated or that there was deficient 
acetylcholinesterase activity; in some pa- 
tients insufficient quantities of the neuro- 
humor were liberated or else enzyme 
activity was excessive. The cholinergic 
activity of some patients was equivalent to 
the level of normal subjects. 

Those patients who showed no impair- 
ment in the extent of dilatation all demon- 
strated impairment in the rate of constric- 
tion; those patients who showed normal 
constriction all manifested impairment in 
dilatation. These findings confirmed the hy- 
pothesis that the disordered responses to 
stress in functional psychoses represent sig- 
nificant departures from the adrenergic in- 
crease and cholinergic decrease of the ef- 
fective, adjusting individual during stress. 

That the functional psychotic may be 
classified into discrete categories of 
adrenergic-cholinergic levels of activity 
throws reasonable doubt upon the current 
quest for a single chemical panacea. In- 
stead, the results of this study suggest that 
each pattern of adrenergic-cholinergic ac- 
tivity may require a specific combination 
of drugs which differentially effect the level 
of activity of either or both components of 
the autonomic nervous system. This as- 
sumes, of course, that the underlying bio- 
chemical defect is in fact reversible. While 
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«lrenergic and adrenolytic drugs and cho- 
| nergie stimulants and cholinergic blocking 
ezents have been employed in clinical chem- 
ctherapeutic trials with limited success, it 
:nould be noted that administration of these 
crugs is generally not selective. Usually, a 
)chavioral evaluation is made of a sample 
of patients presumed to be representative of 
« homogeneous population of psychotics be- 
fore and after a specific drug is adminis- 
tered. The value of the present study is 
that it seems to provide a rationale for the 
selection of patients who require distinct 
chemotherapies as determined by the spe- 
cific pattern of adrenergic-cholinergic im- 
balance. 

Although little has been written about 
the aim of chemotherapy, most workers in 
the area would agree that it is not expected 
that alleviation of a presumably reversible 
biochemical disorder would automatically 
restore the disturbed individual to a nor- 
mal state. Rather, following the reestablish- 
ment of a “normal” biochemistry, the mal- 
adaptive responses acquired during the 
course of the illness would have to be re- 
structured. As the normal individual was 
found to possess two “normal” patterns of 


adrenergic-cholinergic interaction, one while | 


at rest and the other under stress, it may 
be important to consider the efficacy of re- 
training as a function of these patterns of 
interaction. 


SUMMARY 


Measurements of pupillary reactivity 
were employed to test hypotheses deduced 
from a general theory of the interaction of 
adrenergic and cholinergic mechanisms in 
psychiatric disorders. Accepting the require- 
ment of a maximal generalized sympathetic 
response for effective adjustment to emer- 
gency or threatening situations, it was then 
shown that an adequate response to stress 
consisted of an increased adrenergic outflow 
and a concomitant decrease in the level of 
cholinergic activity. The disordered re- 


sponses to stress which characterize the 
functional psychoses were demonstrated to 
represent significant departures from the 
adrenergic increase and cholinergic decrease 
typifying the effective, normally adjusting 
individual during stress. The experiments 
confirmed the existence of specific patterns 
of discrete adrenergic-cholinergic interac- 
tion that significantly differentiated psy- 
chiatric patients from normal, healthy 
people. The patterns of disordered respon- 
siveness to stress demonstrated an impair- 
ment of function of either the adrenergic or 
cholinergic mechanism or both. It is sug- 
gested that the results of the experiments 
provide a rational basis for chemotherapy 
with the so-called functionally psychotic 
patient population 
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OBSERVATIONS ON FORTY TWIN INDEX CASES WITH 
CHRONIC EPILEPSY AND THEIR CO-TWINS' 


EIJI INOUYE, M.D? 


INTRODUCTION 


Extensive studies on epileptic twins by 
Lennox (18, 19) and Lennox and Jolly (20) 
have dealt with both genetic and en- 
vironmental factors not only in the etiology 
of epilepsy, but also in the formation of its 
symptoms. They confirmed a higher con- 
cordance of epilepsy in monozygotic (MZ) 
twins than in dizygotic (DZ) twins, a find- 
ing reported in earlier studies by Rosanoff, 
Handy and Rosanoff (21) and Conrad (2- 
4). Lennox and Lennox e¢ al., however, did 
not fully deal with complex inter-relation of 
heredity and environment involved in the 
etiology of epilepsy. Detailed analysis of 
histories and symptoms of MZ twins by 
Conrad had suggested this possibility. Can 
MZ twins be classified into three groups 
with respect to similarity of symptoms, as 
Conrad has suggested? If so, there is the 
question as to what is the specific symptom 
of each group, and what are the environ- 


mental agencies causing intra-pair differ- — 


ences of the symptoms of epilepsy in MZ 
twins. 


METHODS 


To begin to deal with such problems as 
those mentioned above, detailed examina- 
tion of MZ twin index cases and their co- 
twins is clearly needed. This paper reports 
the results of a study of forty epileptic twins 
and co-twins. Twins who did not receive 
personal examination by the author or by 


1Preliminary reports on the majority of cases 
were made by Kamide and Fukuda (15, 16) and 
Kamide (17) in Japanese. The study was supported 
by Grants for Fundamental Scientific Research of 
Ministry of Education. 

2Institute of Brain Research, University of 
Tokyo School of Medicine, Tokyo, Japan. The 
wuthor acknowledges with thanks the collabora- 


tions of Drs. H. Kamide, T. Suzuki and T. Fukada. 


collaborators, or had died before the ex- 
aminations had been completed, were elimi- 
nated from the material. Twin index cases, 
which had experienced only transient con- 
vulsions or syncope in their infancy and 
showed no obvious clinical symptoms, could 
not be diagnosed accurately, and were also 
eliminated from the study. 

Zygosity was diagnosed by the method 
established by Inouye (8, 9, 10), which em- 
ploys blood groups (ABO, MN, P, in some 
cases C, c, D, E), salivary excretion type, 
finger prints and eighty-five items of an- 
thropological traits, including ear wax, 
taste ability to phenylthiocarbamide and 
mid-digital-hair. Careful clinical examina- 
tions were completed: they included a psy- 
chiatric interview, neurological examina- 
tion and psychological tests (including 
intelligence tests, Rorschach and other 
measures of personality). EEG examination 
was also routinely given, using eight mono- 
polar leads (frontal, temporal, parietal and 
occipital leads of both sides). Records at 
rest, activated by hyperpnea and—in some 
cases—during sleep were obtained. 

There were two primary sources of sub- 
jects. Twenty-three twin index cases were 
collected among out-patients and in-pa- 
tients at the University of Tokyo Neuro- 
psychiatric Clinic, where all patients were 
regularly asked whether or not they were 
twins. The remaining seventeen index cases 
are single cases reported by representative 
clinics, schools and other informants in all 
parts of Japan in reply to a circulated in- 
quiry. 

EEG records of seven MZ index cases or 
co-twins were not available, but all were 
diagnosed as epileptic with no difficulty. 
All but four pairs of MZ twins were re- 
peatedly re-examined by the ‘author and 
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his collaborators for a period ranging from 
one to nine years. Data on forty index cases 
with chronic epilepsy and their co-twins 
were then analyzed. One pair of twins, and 
one twin of another pair, died after exami- 
nations had almost been completed. 

Detailed data on each MZ index case and 
co-twin were so obtained. It should be noted, 
however, that this method of subject selec- 
tion does not guarantee an entirely unbiased 
sample. 


RESULTS 


ZYGOSITY 


Of a total of forty pairs, twenty-six pairs 
were diagnosed as MZ, and fourteen pairs 
as DZ. There was no case of questionable 
zygosity. 

A female MZ twin pair (Case 25) and a 
female DZ twin pair (Case 28) were born as 
triplets, one member of which was stillborn 
in each case. Thus the actual number of 
MZ twin pairs is twenty-five, and that of 
DZ twin pairs is thirteen. The- observed 
numbers of twins and triplets do not signifi- 
cantly differ from expected numbers (Table 
1), which were estimated from data on all 
twin and triplet births in Japan (11), since 
the frequency of triplets, one member of 
which is stillborn, is not known. 

Observed numbers of two zygosities of 
twins do not differ significantly from ex- 
pected numbers (Table 2), which were esti- 
mated from the ratio of MZ to DZ at birth, 
in cases where both twins are live born (11). 
There is only one pair of opposite-sexed DZ 
twins in this series, the shortage of which is, 


TABLE 1 


Observed and Expected Numbers of Twin 
Pairs and Triplet Sets 
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TABLE 2 
Observed and Expected Numbers of Twin Pair: 





| MZ DZ Total 





Observed 25 13 38 
Expected* 24.57 13.43 - 38.00 
Total 49 .57 26.43 76.00 





x?(Yates) = 0.01, p > .90. 


























Twins Triplets Total 

Observed 38 2 40 
Expected* 39.77 0.23 40.00 
Total 77.77 | 2.23 80.00 





x?(Yates) = 0.27, p > .50. 
* twin birth: triplet birth = 520:3 (11). 





Same-sexed |Opposite-sexed Total 
Observed 37 1 38 
Expected* 31.29 6.71 38.00 
Total 68.29 va8 76.00 
x?(Yates) = 3.20, p > .05. P 
*MZ:DZ = 1.83:1, if both twins are live born 
(11). 


however, not significant (Table 2). There 
is also no excess of male or female twins 
in MZ pairs (x? = 0.31, p > 0.50) and in 
all twin pairs (x* = 0.001, p > 0.95). 

The two surviving members of each trip- 
let set are considered to be equivalent to 


-other twin pairs in their respective series, 


and have been so treated in the analyses. 


CLINICAL SYMPTOMS 


A brief survey of types of seizures, age 
of onset and major EEG paroxysmal dys- 
rhythmia of twin index cases and co-twins 
is shown in Tables 3-6. Clinical seizures 
were classified into three convulsive types 
(grand mal, focal and Jacksonian), three 
petit mal types (absence, akinetic and myo- 
clonic), psychic seizures and febrile seizures. 
Psychic seizures involving psychomotor, 
automatism and “epileptischer Dammer- 
zustand” were not classified into subtypes, 
since to establish the indisputable subtype 
is often difficult. Reliable information on 
febrile seizures and whether they had been 
generalized, focal, Jacksonian or petit mal, 
was usually not available, and these seizures 
were also not classified. Autonomic seizures 
were occasionally accompanied by other 
types of seizures, but there is no case of 
autonomic seizures alone, and this tabule- 
tion was unnecessary. 
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TWINS WITH EPILEPSY 


TABLE 3 
Survey of Clinical Data: Concordant MZ Pairs with Marked Intra-pair Similarity 





Case 


Age under 
Observation 


Clinical Type of Seizures 
(Age of Onset) 


EEG Dysrhythmia 





(Male = Male) 


. twin 
co-twin 


. twin 
co-twin 


3441 
34-41 





23-27 
23-27 





febrile seizure (8m) grand mal (14) 
febrile seizure (3m) grand mal (13) 


febrile seizure (8m) grand mal (?) 
febrile seizure (6m) grand mal (?) 


borderline abnormalities 
borderline abnormalities 


slow burst, spike, spike-wave 


. twin _| 18-24 
co-twin 18-24 


grand mal (12) 
grand mal (12) 


i. twin 17-19 
co-twin 17-19 


grand mal (9) 


5. twin 
co-twin 


16-18 


16-18 | grand mal (13) 


grand mal (8) psychic (17) 


slow burst, spike, spike-wave 


slow burst, spike, spike-wave 
slow burst, spike, spike-wave 


spike, spike-wave 
spike, spike-wave 


grand mal (12) psychic (16) ? 


? 





(Female = Female) 
6. twin 
co-twin 


. twin grand mal (8) 
co-twin grand mal (8) 


. twin absence (2) 
co-twin absence (2) 














febrile seizure (3m) grand mal (12) 
febrile seizure (3m) grand mal (13) 


spike 
spike 


slow burst, spike 
slow burst, spike, spike-wave 


spike-wave 
spike-wave 











CONCORDANCE AND DISCORDANCE 
OF EPILEPSY (TABLE 7) 


Of twenty-six MZ pairs, fourteen (54 per 
cent) are concordant with respect to clinical 
onset of seizures, while one pair of the 
fourteen DZ pairs is so concordant. The dif- 
ference between these two rates of concor- 
dance is highly significant (p (Fisher) < 
0.01). As shown in Table 4 and Table 6, 
definite EEG dysrhythmia was found in six 
MZ and one DZ clinically normal co-twins. 
Concondant ratio of epilepsy with respect to 
clinical onset of seizures or EEG dysrhyth- 
mia in MZ twins thus becomes 77 per cent, 
and that in DZ twins 22 per cent. This dif- 
ference is again highly -significant (p < 
0.01). 

These results were compared with those 
reported by earlier investigators. Concor- 
dant ratios reported by Rosanoff et al. were 
corrected, since their figures had been based 


upon concordance, even when a given co- 
twin had suffered from a disease of other 
diagnostic category. The data of Lennox et 


’ al. were also corrected since their figures 


were based upon numbers of MZ and DZ 
pairs, in which twins suffering from tran- 
sient seizures were included. The result of 
the present study confirms the important 
role of heredity in the etiology of epilepsy. 
At the same time the presence of MZ twins 
discordant in clinical onset of seizures as 
well as in EEG dysrhythmia confirms the 
presence of an environmental factor. 

If a disease or a syndrome is etiologically 
heterogeneous, and if both genetic and en- 
vironmental factors contribute to the eti- 
ology, one would expect to find hereditary 
cases among concordant MZ index cases and 
co-twins, and to find non-hereditary cases 
among discordant MZ index cases. If there 
is a case. in which both factors are etiologi- 
cally important, one would expect to find it 
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TABLE 4 


Survey of Clinical Data: Concordant MZ Pairs with Marked Intra-pair Dissimilarity 





Age under 
Case Observation 


Clinical Type of Seizures 
(Age of Onset) 


EEG Dysrhythmia 





(Male = Male) 
9. twin 
co-twin 


79-80 
79-86 


10. twin 
co-twin 


22-30 
22-30 


1l. twin 
co-twin 


19-28 
19-28 


12. twin 12-18 


Jacksonian* 
none* 


grand mal (12) absence (18) 
psychic (12) grand mal (17) 


psychic (11) grand mal (14) 
psychic (12) grand mal (20) 


febrile seizure (2) grand mal (10) 


spike 


borderline abnormalities 
borderline abnormalities 


slow burst, spike-wave 
slow burst 


slow burst, spike, spike-wave 


co-twin 12-18 | febrile seizure (2) 
13. twin 10 


co-twin 10 


Jacksonian (8) 
grand mal (7) 


14. twin 5-8 


co-twin 5-8 febrile seizure (1) 


febrile seizure (1) Jacksonian (3) 


spike, spike-wave 


? 
? 


slow burst, spike, spike-wave 
slow burst 





(Female = Female) 
15. twin 27 
co-twin 27 none 

16. twin 
Z co-twin 


Jacksonian (2) 
none 


17. twin 
co-twin none 

18. twin 
co-twin 


. twin 
sonian (15) 
co-twin none 
20. twin 
co-twin 


absence (6) 
none 








grand mal (14) psychic (?) 


febrile seizure (1) grand mal (14) 


febrile seizure (5) absence (15) Jack- 


slow burst, spike, spike-wave 
slow burst, spike 


slow burst, spike 
slow burst, spike 


slow burst, spike 
spike, spike-wave 


grand mal (12) absence (20) ? 
absence (18) grand mal (19) ? 


slow burst, spike, spike-wave 
spike-wave 


slow burst, spike 
slow burst, spike 








* Died. 


among concordant MZ index cases with 
definite intra-pair difference of symptoms. 
As expected, the results of this analysis of 
MZ twins showed evidence of the existence 
of three etiological categories of chronic 
epilepsy, as will be indicated in the follow- 
ing sections. 


CONCORDANT MZ TWIN PAIRS WITH REMARKABLE 
INTRA-PAIR SIMILARITY OF SYMPTOMS 
(TABLE 3) 


Among concordant MZ pairs, eight 
showed remarkable intra-pair similarity of 


clinical symptoms. Both twins of seven pairs 
have or have had grand mal seizures, the 
frequency of which is slightly dissimilar in 
one pair and markedly dissimilar among the 
others (ranging from two times a week to 
two times a year). In this group index cases 
and co-twins of three pairs had experienced 
febrile seizures. Saving the index case and 
co-twin of one pair (Case 2) in which the 
onset of grand mal seizures is unknown, a!! 
index cases and co-twins with grand mal 
seizures had the first grand mal convulsion 
between eight and fourteen years of age. 
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TWINS WITH EPILEPSY 


TABLE 5 
Survey of Clinical Data: Discordant MZ Pairs 





Age under 
Case Observation (Age of 


ae? ae EEG Dysrhythmia 





(Male = Male) 
21. twin 16-20 
co-twin 16-20 none 


22. twin 7-13 grand mal (4)* 
co-twin 7-13 none* 


. twin ; 5-11 
co-twin 5-11 none 


24. twin 2-5 akinetic (3) 
co-twin 2-5 none 


Jacksonian (10) psychic (11) 


grand mal (3) absence (4) 


slow burst, spike, spike-wave 
none 


slow burst, spike, spike-wave 
borderline abnormalities 


slow burst, spike, spike-wave 
borderline abnormalities 


spike, spike-wave 
none 





(Female = Female) 


25. twin 28-32 grand mal (23) 
co-twin 28-32 none 


26. twin 17-22 grand mal (11) 
co-twin 17-22 none 








spike, spike-wave 
none 


slow burst, spike, spike-wave 
borderline abnormalities 








* Ichthyosis vulgaris with mental deficiency. 


In all cases intra-pair difference of the time 
of onset was less than one year. 


All index cases and co-twins of seven 
pairs with grand mal seizures showed no 
neurological abnormality. Index cases and 
co-twins of four male pairs (Cases 1, 2, 4, 


5) and one female pair (Case 6) presented. 


mesomorphic body type or a mixed somato- 
type. Few cases showed severe intellectual 
deterioration. Thirteen cases were of normal 
or borderline intelligence, and one case 
(Case 5) was clearly feeble-minded. Intra- 
pair similarity of intelligence was marked 
in six pairs. 

Twin index cases and co-twins of three 
pairs (Cases 1, 2, 4) and an index case 
(Case 5) showed marked chronic person- 
ality disturbance, consisting of reticence, 
slowness of action, rigidness of attention 
and sometimes sadistic impulsivity. Two in- 
dex cases (Cases 1, 2) had been convicted of 
theft and murder. In these cases the person- 
ility pattern was characterized as “viscous 
temperament.” 

One twin index case had once attempted 
suicide, and both twins of this pair (Case 


6) had shown a similar personality disturb- 
ance in adolescence. The remaining five 
index cases or co-twins with grand mal 
seizures showed no reticence or slowness, but 
appeared to be hypersensitively rigid. The 
index case and co-twin of one pair (Case 7) 
had neurotic traits and hysteric convulsions 
other than epileptic. The index case of an- 
other pair (Case 3) also had a history of 
a suicide attempt. These personality traits 
might be mild expressions of “viscous tem- 
perament.” 

EEG findings of the cases with grand mal 
seizures are rather heterogeneous. Out of 
total of six recorded pairs, five pairs showed 
obvious paroxysmal dysrhythmia. The re- 
maining two cases were diagnosed as bor- 
derline abnormal. A slow burst, the cycle 
of which is between 4 and 7 per second and 
always similar among a pair, was concord- 
ant in three pairs. A diffuse spiking, indi- 
cating intra-pair similarity of detailed pat- 
terns in most cases, was concordant in five 
pairs. Spike-wave complexes, (a 4 cycle per 
second pattern or variable frequency pat- 
tern (21)), were concordant in three pairs 
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TABLE 6 
Survey of Clinical Data: DZ Pairs 





} 


Age under | 
Observation | 


Clinical Type of Seizures 
(Age of Onset) 


EEG Dysrhythmia 





(Concordant, Male = Male) 





. twin 
co-twin 





focal (9) 
febrile seizure (?) 


slow burst, spike 
slow burst, spike 





(Concordant, Female = Female) 








absence (10) 
none 


spike-wave 
slow burst 





Discordant, Male = Male) 





. twin 
co-twin 


. twin 
co-twin 


. twin 
co-twin 


. twin 
co-twin 


. twin 
co-twin 


. twin 
co-twin 








akinetic? (2) absence (16) grand mal (21) 
none 


Jacksonian (14) 
none 


grand mal (8) 
none 


| febrile seizure (1) grand mal (9) 
| none 


Jacksonian (4m) psychic (6) 
none 


grand mal (5) 


none 





slow burst 
none 


e 
? 


slow burst, spike 
none 


slow burst, spike, spike-wave 
borderline abnormalities 





(Discordant, Male = Female) 





. twin* 
co-twin 





grand mal (14) 
none 


spike, spike-wave 
none 





(Discordant, Female = Female) 





. twin 
co-twin 


. twin** 
co-twin 


. twin 
co-twin 


. twin 
co-twin 


. twin 
co-twin 








grand mal (4) psychic (10) 
none 


Jacksonian (9) 
none 


myoclonic (3m) *** 
none 


febrile seizure (1) grand mal (4) psychic (7) 
none 


myoclonic (3) grand mal (5)**** 
none 





? 
? 


slow burst, spike, spike-wave 
borderline abnormalities 


spike, spike-wave 
none 


slow burst, spike, spike-wave 
borderline abnormalities 


? 
? 





* Female. 


** Died. 


*** Epiloia. 
**** Phenylketonuria. 
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TABLE 7 
Concordance of Epilepsy 





MZ 


| bz 





Concordant (%) 


Discordant (%) | Total | Concordant (%) 


Discordant (%) Total 





(Diagnosed by Clinical Onset of Seizures) 





Inouye 14 (54%) 
Rosanoff et al.* 12 (48%) 
Conrad 20 (67%) 
Lennox et al.* 44 (67%) 


12 (46%) 
13 (52%) 
10 (33%) 
22 (33%) 





| 26 1 (7%) 
25 9 (8%) 
30 4 (3%) 
66 11 (12%) 


13 (938%) 
98 (92%) 
123 (97%) 
80 (88%) 





(Diagnosed by Clinical Onset of Seizures and EEG Dysrhythmia) 





Inouye 20 (77%) 


6 (23%) 


| 26 | 2 (22%) 7 (78%) 





* Corrected (see text). 


and discordant in one pair. In both twins 
of a pair (Case 4), focus of the spike-wave 
complex was found at frontal lobi. Intra- 
pair similarity of basic rhythms, which tend 
to be mildly slow, was seen in frontal or 
parietal dominance of alpha waves (two 
pairs), amplitude of alpha waves (four 
pairs), pattern of alpha waves (four pairs) 
and mirror image asymmetry of amplitude 
of alpha and beta waves at occipital leads 
(one pair). 

Both twins of a pair (Case 8) have had 
only petit mal seizures, with very similar 
frequencies. The index case is an imbecile, 
and the co-twin is a moron. No neurological 
abnormality was found. 

While in general there was a striking 
intra-pair similarity of symptoms, slight 
intra-pair dissimilarity is also observed in 
seven pairs with grand mal seizures. In 
two pairs only one twin of each pair had 
psychic seizures other than grand mal. Four 
index cases with slightly more frequent 
seizures than co-twins had a history of birth 
disorders or of colitis with disturbance of 
consciousness. In thiree pairs (Cases 1, 2, 6) 
mild slowing of basic EEG rhythms was 
nore obvious in the index cases, which have 
or have had slightly more frequent seizures 
han their co-twins. 

A twin index case and the co-twin with 
vetit mal and mental deficiency (Case 8) 


suffered from high fever with somnolence 
antecedent to the onset of seizures. This 
history might be interpreted as a coinciden- 


-tal cause of seizures in both twins. It might 


be safe in this instance to classify the cause 
as “unknown.” No history of antecedent 
coincidental cerebral disease or trauma is 
found in any of the other pairs. This fact 
and the striking intra-pair similarity of the 
symptoms leads to the conclusion that all 
cases but a single pair of this group suffer 
from “hereditary chronic epilepsy,” the spe- 
cific symptoms of which are briefly as fol- 
lows: grand mal with or without febrile 
seizures and psychic seizures; onset of grand 
mal seizures between eight and fourteen 
years of age; no neurological abnormality; 
no severe disturbance of intelligence; 
marked or mild “viscous temperament” and 
mild slowing of basic EEG rhythms. EEG 
dysrhythmia, as remarked above, may also 
be a specific symptom of this category. 


CONCORDANT MZ TWIN PAIRS WITH MARKED 
INTRA-PAIR DISSIMILARITY OF SYMPTOMS 
(TABLE 4) 


In six MZ pairs both twins suffer or 
suffered from epileptic seizures, but there 
are marked intra-pair differences in type, 
age of onset or frequency. Two index cases 
(Cases 10, 11) are clearly chronic grand 
mal epileptics, while their co-twins have a 
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history of only one grand mal seizure each. 
Two other index cases (Cases 12, 14) had 
had febrile seizures in infancy and later 
manifested typical grand mal or Jacksonian 
seizures; while their co-twins, showing EEG 
dysrhythmia, had had only febrile seizures 
in infancy. The index case of another pair 
(Case 13) has had frequent Jacksonian 
seizures, while the co-twin has had only 
four grand mal seizures. In still another pair 
(Case 18) the index case has had frequent 
grand mal convulsions, while the co-twin 
has had but three, with the onset seven 
years later than the index case. 

Obvious EEG dysrhythmia was found in 
six other clinically normal MZ co-twins. A 
total of twelve MZ pairs are concordant 
with respect to clinical onset of seizures or 
EEG dysrhythmia, but marked differences 
of symptoms among one pair are question- 
able. 

Out of twelve index cases, five had a his- 
tory of birth disorders (asphyxia neona- 
torum in Cases 12, 13, 16, forceps delivery 
in Case 17 and coiling of umbilical cord 
around neck in Case 18), while their co- 
twins were normally born. The Index case 
of one pair (Case 14) has a history of head 
trauma, which did not involve the loss of 
consciousness, two months prior to the onset 
of Jacksonian seizures. The index case of 
another pair (Case 10) has the history of 
both asphyxia neonatorum and minor head 
trauma without evidence of loss of con- 
sciousness prior to the onset of seizures. Two 
index cases (Cases 19, 20) present the his- 
tory of paratyphoid with convulsions and 
high fever with disturbance of conscious- 
ness (presumably measles encephalitis). 
The index case of one pair (Case 9) had 
suffered from cerebral arteriosclerosis, con- 
firmed by postmortem pathological exami- 
nation. The co-twin, who died six years la- 
ter than the index case, did not have this 
disease. 

The above findings on ten pairs of this 
group suggest that heredity alone does not 
cause chronic epilepsy: co-existence of a 
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certain amount of brain damage seems 0 
facilitate or to modify the clinical seizur: s, 
or increases the frequency of seizures. Tie 
fact that among ten index cases seven wire 
indicated as having signs of brain lesions 
(Jacksonian convulsions in Cases 13, 6, 
19, neurological symptoms in Cases 17, i8 
and both signs in Cases 9, 14) tends to con- 
firm the hypothesis. Furthermore, intel|i- 
gence scores lower than those of co-twins 
are found in six index cases (mild deteriora- 
tion in Cases 12, 16, 18, 20 and severe de- 
terioration in Cases 9, 14). EEG records of 
index cases show slower basic rhythms and 
more obvious paroxysmal dysrhythmia than 
the co-twins. 

Among ten more mildly affected co-twins 
no case shows neurological abnormality. In- 
telligence is within a normal range in all 
co-twins, excepting one case of a moron 
(Case 17). A rigid and sensitive personality 
pattern is seen in all but one co-twin, who 
showed marked “viscous temperament.” 
EEG dysrhythmia in co-twins is 5 or 6 
cycles per second in slow bursts (Cases 14, 
16, 20) or diffuse spike (Cases 9, 16, 17, 20). 

The symptoms of the more severely af- 
fected index cases of these ten pairs are, 
of course, heterogenous. Four cases have 
had grand mal seizures, and five cases have 
had Jacksonian convulsions. Among them 
four cases had febrile seizures in infancy. 
The age of onset is reported to be between 
ten and fourteen years in the case of grand 
mal seizures, and it varies between two and 
sixty-four in Jacksonian seizures. Petit mal 
is seen in four cases, with the onset between 
six and twenty years of age. As stated 
above, four cases show neurological symp- 
toms, four cases show slight and two cases 
show severe deterioration of intelligence. 
In two severely deteriorated cases person- 
ality disturbance is severe. In all other 
index-cases marked or mild “viscous tem- 
perament” was seen. EEG dysrythmia is 
in slow bursts (1.5-7.5 cycles per second! 
in seven cases, diffuse spike in six cases, 
typical or atypical spike-wave complex 
(2-5 cycles per second) in three cases an‘! 
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focus of discharge in one case (which is 
discordant). Borderline abnormalities are 
seen in one case, and slowing of basic 
rhythms is found to mild degree in three 
cases and markedly in one case. 

From the findings on the ten pairs of this 
group the following brief conclusions can be 
drawn. All but two co-twins of this group 
suffer or suffered from “mild hereditary epi- 
lepsy.”” Exogenous factors such as birth dis- 
orders intensify or modify the symptoms of 
“mild hereditary epilepsy,” and result in 
“hereditary-exogenous epilepsy” in index 
cases. 

Seemingly contradictory to this conclu- 
sion is the absence of obvious intra-pair 
difference of intelligence in four pairs 
(Cases 10, 13, 17, 19) and that of EEG 
dysrhythmia in one pair (Case 20), as well 
as the fact that some features of EEG 
dysrhythmia are found more markedly in 
two mildly affected co-twins (slow burst 
and diffuse spike in hyperpnea in Case 16 
and atypical spike-wave complex in sleep 
in Case 17). However, these observations 
may merely show the absence of gross brain 
lesions in the index cases. 

In one pair (Case 15) both twins suffered 
from presumed vaccination encephalitis at 
the age of one year. However, possible un- 
reliable information in the history may have 
failed to disclose relevant exogenous factors. 
The cause of epilepsy in the index case and 
in the co-twin must therefore be reported 
as “unknown.” 

Both the index case and the co-twin of 
Case 11 can be classified as “hereditary 
chronic epilepsy.” The history and symp- 
toms of the index case is virtually classic, 
and that of the co-twin is closely equivalent. 


DISCORDANT MZ TWIN PAIRS (TABLE 5) 


Six MZ pairs are discordant with respect 
to epilepsy. An index case (Case 24) suf- 
‘ered from tuberculous meningitis prior to 
he onset of akinetic seizures. Another index 
vase (Case 26) suffered from encephalitis 
saponica at the age of eleven months. The 


cause of epilepsy in these two index cases 
is thus exogenous. In three other index cases 
a history of birth disorders was found 
(cranial hematoma in Case 21, coiling of 
umbilical cord around neck in Case 23 and 
forceps delivery accompanied by question- 
able cranial hematoma in Case 25). These 
five index cases are therefore classified as 
“exogenous epilepsy.” Their co-twins are, 
of course, intact. ‘ 

The symptoms of “exogenous epilepsy” 
are also heterogeneous. Grand mal seizures 
are seen in three cases. One case has had 
Jacksonian seizures with psychic seizures. 
Petit mal is seen in two cases. The onset of 
grand mal seizures in these cases ranges 
from three to twenty-three years of age. 
Neurological symptoms are found only in 
one case (Case 24), though they are ex- 
pected to be found more frequently. Marked 
disturbance of intelligence and personality 
is found in four cases (Cases 21, 23, 24, 26). 
Distinct intra-pair difference in EEG rec- 
ords is found in all cases. Marked slowing of 
basic EEG rhythms is seen in all index 
cases. Slow bursts (2-5 cycles per second) 
are found in three cases. All show more or 
less marked diffuse spikes and classical or 


atypical spike-wave complex (3-4 cycles 


per second in three cases and 1.5-3 cycles 
per second in two cases). 

The remaining pair (Case 22) is atypical. 
Both twins have ichthyosis vulgaris and 
mental deficiency, with only the index case 
having epileptic seizures. There is no history 
of an exogenous factor. The epileptic dis- 
cordance must be understood in terms of an 
incomplete expression of the gene or genes 
responsible for ichthyosis vulgaris, which 
may have pleiotropic effects (12). The index 
case must therefore be classified as a “spe- 
cific genetic type” of epilepsy. 


ETIOLOGICAL CATEGORIES OF EPILEPSY 


In the foregoing sections all MZ twin in- 
dex cases and co-twins were classified on the 
basis of similarity and dissimilarity of 
symptoms as well as on the basis of past 
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history into five categories of chronic epi- 
lepsy (hereditary chronic, hereditary-exog- 
enous, exogenous, specific genetic and un- 
known) and two additional categories (mild 


TABLE 8 


Frequency of Etiological Categories of 
Chronic Epilepsy 























hereditary and intact). The observed f) - 
quency of each category is reported n 
Table 8. If we try to estimate frequencies 
among a general population of chronic e; i- 
leptics, the numbers of cases should Je 
corrected, since MZ co-twins are gene‘ic 
duplicates of index cases. The numbers of 
index cases were accordingly counted as one 





Corrected* for each pair, both twins of which were clas- 
sified in the same genetic category. Cor- 
Uncorrected* Based Based upon Ok 
upon Clinical rected figures of frequency based on clinical 
Clinical Onset & : — 
Onset EEG onset of seizures and on clinical onset and 
EEG dysrhythmia are also shown in Table 
Hereditary 16 (44%)| 8 (31%)) 8 (81%) 8 
Chronic ‘ ; 
Hereditary-exog- | 10 (28%)| 5 (19%)|10 (38%) The more or less specific symptoms of 
a 5 ae%)0 cox)! 5 c9%) first three major categories of chronic epi- 
xogenous 0 0 19% : - 
Specific Geneticall 1 (3%) | 1 (4%) | 1 (4%) lepsy are summarized in Table 9. 
— os ans (8%) & (8%) EXOGENOUS FACTORS CAUSING EPILEPSY 
ota ° 
(Mild Hereditary)| (10) In ten MZ index cases of hereditary-exog- 
(Intact) (6) enous epilepsy and in five MZ index cases of 
(Geand Total) | (3) exogenous epilepsy; various exogenous fac- 
* See text. tors which intensify or modify the symptom 
° TABLE 9 
Symptoms of Three Categories of Chronic Epilepsy 
Hereditary Chronic Hereditary-exogenous Exogenous 
(16 Cases) (10 Cases) (5 Cases) 





Type of Seizures grand mal w/wo 


zures 


febrile & psychic sei- 


grand mal/Jacksonian | grand mal 
w/wo febrile & psy- | Jacksonian 
chic seizures petit mal 

petit mal 





Onset of Seizures 8-14 (grand mal) 


10-14 (grand mal) 
6-64 (Jacksonian) 
6-20 (petit mal) 


3-23 (grand mal) 
? (Jacksonian) 
? (petit mal) 





Neurological Abnormalities none 


often occasionally 


(expectedly often) 





Intelligence Disturbance not severe 


often severe 
often mild 


often severe 





Personality Disturbance 


marked or mild ‘‘vis- 


often mild ‘‘viscous | often marked if de- 





cous tempera- | temperament’’* teriorated 
ment’’* marked if deteriorated 
EEG 
Slowing of Basic Rhythms | mild sometimes marked marked 
Slow Burst 47 c/s 1.5-7.5 c/s 2-5 c/s 
Diffuse Spike often often marked, very often 
Spike-wave often often very often 
(4 c/s, variable fre- | (2-5 c/s) (1.5-4 ¢/s) 





quency) 











* See text. 
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o: otherwise contribute to epilepsy, were 
fo ind. The relative frequencies of these fac- 
tc’s are shown in Table 10. The total num- 
b r given is sixteen, since one index case had 
tic history of both birth disorder and head 
ti uma. 


F .MILY HISTORY 


{t is natural to expect that a family 
history of epilepsy will be found more fre- 
quently in hereditary chronic cases and in 
h reditary-exogenous cases than in exog- 
enous cases. However, in this series there is 
no excess of history of convulsions in the 
families of first two categories. Among seven 
families of hereditary chronic cases and nine 
families of hereditary-exogenous cases of 
known history, epilepsy was reported by 
one family, and transient convulsions in 
infancy were reported by eight families. 
Alcoholics with psychotic episodes or with 
disturbances of consciousness are reported 
in two families. If combined, ten families 
(63 per cent) of a total of sixteen families 
have reported this kind of history. Among 
four families of exogenous cases, three 
families have made similar reports. It is 
interesting that fathers of four hereditary- 
exogenous cases had a history of convulsive 
seizures, or alcoholism with loss of con- 
sciousness, while no parent of a hereditary 
chronic case was so reported. Expressivity 
of the gene or genes responsible for heredi- 
tary-exogenous epilepsy may thus be rela- 
tively milder than that of the gene or genes 
responsible for hereditary chronic epilepsy, 
and seemingly dominant transmission is 
likely to be found more frequently, though 
here it is not significant (p (Fisher) = 
0.07). 


DISCUSSION 


As with the studies by Lennox and Lennox 
ct al., the subjects of the present investiga- 
tion were not collected by the systeniatic 
study method recommended by Luxenbur- 
ver (13) and succeeding investigators in 
‘he field of psychiatric twin study as the 
est method to obtain an unbiased series 








TABLE 10 
Relative Frequencies of Exogenous Factors 
Birth Disorders 9 
Infections 4 
Head Trauma 2 
Others 1 
Total 16* 








* One twin index case had a history of both 
birth disorder and head trauma. 


of subjects. Most psychiatric twin studies 
such as those by Conrad (2-4) and Essen- 
Mdller (6) have used only in-patients as 
subjects. This, of course, is desirable, since 
investigating all twins among a population 
of a disease or a syndrome is practically 
impossible unless a complete registration 
of health records of a parent population is 
available. This consideration is most im- 
portant and may yield biased samples, since 
rather severe cases are naturally chosen. 
Kallmann (14) has pointed this out in his 
study on manic-depressive psychosis. A sec- 
ond serious limitation of the ideal system- 
atic method is the fact that collecting a suf- 
ficient number of subjects of a rare disease 
or syndrome is extremely difficult. Conrad 
(2-4) had some success on this score in his 
study of epilepsy, but a relatively small 
series of subjects, as in the studies of Luxen- 
burger (13), Essen-MOller (6) and Slater 
(23) does not make it possible to investigate 
the etiological roles of heredity and environ- 
ment. Another limitation of the systematic 
approach is the well-known fact that mor- 
tality of twins is higher than that of the 
general population. From the point of view 
of careful investigation this makes for 
serious difficulties. If deceased subjects are 
involved—as with Conrad’s studies—diag- 
nosis of the disease and zygosity is apt to 
be unreliable. 

The present study involved all surviving 
twins among out-patients and in-patients 
of a particular diagnostic category, who 
were personally examined by the author 
and his collaborators. A possible and un- 
avoidable sampling error has to do with a 
denial of twinship (or a lack of informa- 
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tion) by the subjects or their families. This 
is a basic problem in any investigation of 
this kind. The fact that only one pair of op- 
posite-sexed DZ twins is involved suggests 
such an error. Another possible error is an 
excess of particular cases, selectively re- 
ported out of personal interest by doctors 
other than at the University of Tokyo 
Neuropsychiatric Clinic. Lennox (18) stated 
such a possible bias in his study, in which 
more MZ twins were involved than were 
expected. In the present study neither an 
excess of MZ twins nor an excess of con- 
cordant pairs was found. There is also no 
evidence of an excess of female MZ pairs, 
which was the case in the studies by Lennox 
(18) and Lennox el al. (20). Consequently 
it is felt that this method of collecting sub- 
jects can meet the purpose of this kind of 
study, if it is carefully carried out. 

The excess of same-sexed DZ twins, the 
observed number of which is 12 with the 
expected number being 7.94, confirms the 
findings by Rosanoff et al. (21), Conrad (2) 
and perhaps by Slater (23), though the 
excess is not significant (,*(Yates) = 1.13, 
p > 0.20). Recently Stern (24) has offered 
theoretical evidence of overrepresentation 
of DZ ascertained for the presence of a 
genetic trait. Epilepsy can, however, not be 
a genetic trait. Conrad (2) concluded there 
is a genetic relation between epilepsy and 
DZ twin birth, but the conclusion can not 
be confirmed. Family history of epilepsy, 
infantile convulsions or alcoholism with 
psychotic episodes or with disturbance of 
consciousness is found in the histories of 
67 per cent of MZ twin pairs and 56 per cent 
of DZ twin pairs, excepting cases of a spe- 
cific genetic type. On the other hand, birth 
disorders appear to be excessive in DZ 
twins, since they are more likely accom- 
panied by DZ twin births (33 per cent 
among forty-six MZ twin births and 45 per 
cent among twenty-two DZ twin births, 
in both of which the presence or absence 
of birth disorder is known). However the 


difference among the two zygosities is again 
not significant (x7 = 1.1 p > 0.30); tie 
definite cause of this excess in same-sexed 
DZ twins is still obscure. 

The concordant ratio of MZ twins, based 
upon the clinical onset of seizures, is lower 
than that of Conrad (2). It seems that 
this result may be partly due to the col- 
lection of subjects among mildly affected 
out-patients. In spite of this the important 
role of heredity was in strong agreement 
with earlier studies. 

As expected, etiological categories can 
well be classified on the bases of concord- 
ance and past history of each MZ case. This 
result is in agreement with the conclusion of 
the study on the family of epileptics by 
Harvald (7) and with the rather general 
belief that epilepsy is not a disease entity. 
The extended application of the twin study 
method would therefore be an useful ap- 
proach to the complex etiologies of this 
syndrome. 

One striking finding is the relative mild- 
ness of symptoms seen in hereditary chronic 
epilepsy. This observation may eventually 
displace the concept of idiopathic epilepsy. 
Differential diagnosis of this type has thus 
to be based upon the lack of severe symp- 
toms. Among mild symptoms, 4 cycle per 
second spike-wave complex and spike-wave 
complex of variable frequency pattern may 
be of diagnostic value. The term “sympto- 
matic epilepsy” was not employed, since 
both exogeneous agents and specific gene or 
genes such as responsible to ichthyosis vul- 
garis and epiloia can produce epileptic seiz- 
ures as a symptom. Among heterogeneous 
symptoms of hereditary-exogenous epilepsy 
and exogenous epilepsy, signs of brain dam- 
age such as neurological symptoms, intel- 
ligence and personality deterioration, and 
slowing of basic EEG rhythms are note- 
worthy. The signs are, in general, more 
distinct in pure exogenous epilepsy. Other 
symptoms are also variable in two cate- 
gories, but the range of variability in ag: 
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of onset and in the cycle of EEG dysrhyth- 
mia is not always wider in exogenous epi- 
je sy than in hereditary-exogenous epilepsy. 

The estimated frequency of hereditary 
chronic epilepsy was approximately thirty 
per cent, and that of pure exogenous epi- 
lepsy approximately twenty per cent (of all 
chronic epileptics). Similar estimates can be 
made from the data of Conrad (3, 4) and 
Lennox et al. (20), both of whom classified 
cases into concordance and discordance on 
the basis of the clinical onset of seizures. 
Conrad (4) classified MZ cases into idio- 
pathic and symptomatic epilepsy. Accord- 
ing to this classification the number of cases 
in his study is twenty-two (73 per cent) in 
idiopathic, and eight (27 per cent) in symp- 
tomatic epilepsy. The corrected figures be- 
come 68 and 32 per cent respectively. How- 
ever his classification cannot entirely be 
confirmed from the present view of the eti- 
ology of epilepsy. Conrad reported many 
cases which might well be classified as spe- 
cific genetic type or of cause unknown, in 
idiopathic epilepsy, and also seemed to 
overemphasize the disposition of idiopathic 
epilepsy. Five of his pairs concordant with 
respect to particular symptoms (tendency 
to hydrocephalus, microcephaly, pigmenta- 
tion on extremities and truncus, mental de- 
ficiency with malformations and fibroma) 
may be classified as of the specific genetic 
type. Four concordant MZ pairs with 
marked intra-pair difference of symptoms 
(the more mildly involved twin in one pair 
suffered presumable meningitis, the more 
mildly involved twin in another pair was 
born by forceps, a pair without known dif- 
ference of history and a pair the co-twin of 
which died early) should be classified as of 
cause unknown. The frequency of idiopathic 
epilepsy is then diminished and becomes 38 
per cent. There is no case classified as he- 
reditary-exogenous epilepsy in Conrad’s 
subjects. Exogenous epilepsy becomes thus 
27 per cent, specific genetical type 19 per 
cent and of unknown cause 15 per cent. The 
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absence of hereditary-exogenous epilepsy 
in Conrad’s subjects may be due to incom- 
plete personal histories, since his study is 
statistical in nature and the series included 
deceased cases and cases lacking complete 
information. Lennox et al. (20) reported 
that among MZ twins thirty-five pairs (53 
per cent) were both chronic, nine pairs (14 
per cent) were one chronic and_ one tran- 
sient, and twenty-two pairs (33 per cent) 
were one chronic and one free of seizures. 
These investigators did not report a great 
deal of case detail, and their figures do not 
correspond exactly to the first three major 
categories of chronic epilepsy used in the 
present study. The low frequency of heredi- 
tary chronic epilepsy in the present study 
and of idiopathic epilepsy in Conrad’s study 
is undoubtedly due to the criterion of strict 
similarity of symptoms in concordant MZ 
twins. The frequency of exogenous epilepsy 
in the present study is slightly higher than 
those of earlier reports. 

The relative importance of birth trauma 
here reported is in agreement with the con- 
clusion drawn by Rosanoff et al. (21). Ac- 
cording to Conrad’s data on his discordant 
MZ pairs, the history of head trauma (three 
cases), febrile disease with convulsion and 
hemiplegia (one case) and uremia (one 
case) seem to have been responsible as ex- 
ogenous factors. To establish the accurate 
frequencies of exogenous agents, a larger 
number of cases would of course be required. 

The expectation of finding significant 
numbers of epileptics or patients with seem- 
ingly related diseases among families of 
hereditary chronic cases and hereditary-ex- 
ogenous cases has not been fulfilled. This 
may in part be due to the lack of EEG 
records for relatives of patients, and partly 
to the generally good genetic prognosis of 
epilepsy, as reported by Conrad (5) and 
Harvald (7). To differentiate hereditary 
chronic epilepsy on the basis of family his- 
tory is thus often difficult. Alstrém’s (1) 
particular conclusion, which approaches a 
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denial of the role of heredity in epilepsy, 
may have been a result of the difficulty of 
differentiating each etiological category on 
the basis of family history. 

The gene or genes responsible for hered- 
itary chronic epilepsy need not be of com- 
plete penetrance or complete expressivity. 
However, there was no MZ pair in which 
one twin suffered from typical hereditary 
chronic epilepsy and the co-twin was intact 
or only mildly affected. This fact suggests 
the probable high penetrance of the gene or 
genes responsible for the disorder, but in- 
vestigating such discordant pairs is impor- 
tant to substantiate this conclusion. 

In Case 11 the index case presented 
almost typical symptoms of hereditary 
chronic epilepsy, and the co-twin suffered 
from psychic seizures equivalent to grand 
mal convulsions. In other words the marked 
intra-pair difference in the course of the 
disease might be explained by the concept 
of variability of expressivity of the gene or 
gerres responsible for hereditary chronic 
epilepsy. This may also explain the intra- 
pair difference as to type of first seizure in 
Case 10, whereas the difference in severity 
of symptoms may be on the basis of exoge- 
nous factors having affected the index case. 

With respect to the expression of genes 
responsible for hereditary-exogenous epi- 
lepsy and mild hereditary epilepsy, a seem- 
ingly dominant transmission was suggested. 
However nothing is known as to whether 
the genes are different from those of hered- 
itary chronic epilepsy, and whether the 
genes responsible for each clinical type of 
mild hereditary epilepsy (subclinical sei- 
zures, febrile seizures and several grand 
mals) are identical or not. Such a conclusion 
could only be drawn from detailed and ex- 
tensive study of complete family histories. 


SUMMARY 


Twenty-six monozygotic and fourteen di- 
zygotic twin index cases (including two 
cases born as triplets) which suffered from 
chronic epilepsy, were collected among out- 


patients and in-patients at various clin es 
in Japan. The numbers of twin pairs and 
triplet sets, as well as the numbers of :y- 
gosities of twins, do not significantly dif er 
from expected numbers in the general po) u- 
lation of twins and triplets. All index ca-es 
and their co-twins were personally cx- 
amined, and most monozygotic twins wire 
repeatedy re-examined. A brief survey of 
clinical symptoms was presented. 

Fifty-four per cent of monozygotic twins 
and seven per cent of dizygotic twins were 
concordant with respect to the clinical onset 
of seizures. A relatively low concordant 
ratio of monozygotic twins was probably 
due to the inclusion of mildly affected out- 
patients. With respect to the clinical onset 
of seizures or EEG dysrhythmia, seventy- 
seven per cent of monozygotic twins and 
twenty-two per cent of dizygotic twins were 
concordant. The roles of genetic and en- 
vironmental factors, as well as the essential 
non-unity of epilepsy as a disease were con- 
firmed. 

Of eight concordant monozygotic pairs, 
showing remarkable intra-pair similarity of 
symptoms, seven index cases and their co- 
twins had a uniform symptom complex and 
no antecedent history of coincidental brain 
damage. They were classified as “hereditary 
chronic epilepsy.” The specific symptoms of 
this category consist of grand mal with or 
without febrile seizures and psychic seizures, 
onset of grand mal between eight and four- 
teen years of age, no neurological abnor- 
mality, no severe intelligence disturbance 
and mild slowing of basic EEG rhythms. A 
typical personality pattern involved slow- 
ness of action, rigidity of attention and a 
tendency to sadistic impulsivity. Slow 
bursts (4-7 cycles per second), diffuse spike 
and spike-wave complexes of 4 cycles per 
second and with variable frequency pattern, 
may also be specific. One index case and the 
co-twin of a remarkably similar pair were 
classified as of cause “unknown.” 

Of twelve concordant monozygotic pairs 
with marked intra-pair dissimilarity of 
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sy aptoms, ten index cases were found hav- 
ine antecedent history of birth disorders, 
hed trauma, infections with convulsions or 
wih disturbance of consciousness, or cere- 
br..l arteriosclerosis. They were classified as 
“bh -reditary-exogenous epilepsy,” while their 
co-twins, having suffered from subclinical 
seizures, febrile seizures or several grand 
m:! convulsions, were classified as “mild 
hereditary epilepsy.” A monozygotic index 
case and co-twin without known difference 
of antecedent history were classified as of 
cause unknown. The index case and the co- 
twin of a remaining pair were classified as 
hereditary chronic epilepsy, and the intra- 
pair difference in the course of the disease 
was explained by the concept of variability 
of specificity of the gene or genes responsi- 
ble for hereditary chronic epilepsy. The 
symptoms of hereditary-exogenous epilepsy 
were seen to be heterogeneous: they in- 
cluded grand mal or Jacksonian seizures 
with or without febrile seizures, psychic 
seizures, petit mal, a wide range of age of 
onset, signs of mild or severe brain damage, 
intelligence and personality disturbance and 
occasionally marked slowing of basic EEG 
rhythms. The symptoms of mild hereditary 
epilepsy were subclinical seizures, febrile 
seizures or several grand mal seizures, rigid 
and sensitive personality traits and rela- 
tively mild EEG dysrhythmia. 

Five index cases out of six discordant 
monozygotic pairs were found to have prior 
histories of birth disorders or infectious dis- 
eases of the brain. They were classified as 
“exogenous epilepsy,” while their co-twins 
were intact. The symptoms of exogenous 
epilepsy were also found to be heterogene- 
ous. One index case and the co-twin had ich- 
thyosis vulgaris and mental deficiency; the 
index case was classified as “specific geneti- 
eal type” of chronic epilepsy. The discord- 
ance with respect to convulsions among the 
pair was explained on the basis of an incom- 
piete expression of the gene or genes re- 
s) onsible for ichthyosis vulgaris. 

Frequency of each etiological category 


415 


among chronic epileptics was estimated. The 
estimated frequency of hereditary chronic 
epilepsy was approximately thirty per cent, 
and that of exogenous epilepsy was ap- 
proximately twenty per cent. The results 
were compared with those of earlier studies. 
Relative mildness of symptoms of hered- 
itary chronic epilepsy was stressed as a basis 
for differential diagnosis of this category. 

Relative frequencies of exogenous agents 
which intensify or modify symptoms in 
concordant monozygotic index cases with 
marked intra-pair dissimilarity of symp- 
toms or in discordant monozygotic index 
cases, were estimated. Among various fac- 
tors birth disorders were found to be of rela- 
tive importance. 

No excessive family history of epilepsy, 
infantile convulsions, or alcoholism with 
psychotic episodes or with disturbance of 
consciousness, was found in hereditary 
chronic epilepsy and hereditary-exogenous 
epilepsy. Difficulties in differentiating each 
category on the basis of family history were 
pointed out. Dominant transmission was 
suggested in hereditary-exogenous epilepsy 
or in mild hereditary epilepsy. 

A statistical excess of same-sexed dizy- 
gotic twins, in agreement with the findings 
of earlier investigators, was assumed to be 
due to birth disorders as a frequent ac- 
companiment of dizygotic twin births. Prob- 
lems of methodology, subject selection and 
the sampling method of the present study 
were discussed. The extended application of 
the twin study method was suggested as a 
useful technique in the approach to the com- 
plex etiologies of these syndromes. 
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THE APPEARANCE OF A SKATOLE DERIVATIVE IN 
THE URINE OF SCHIZOPHRENICS 


AKIRA NAKAO, Pu.D.! anp MARJORIE BALL, B.S. 


Interest in the possible presence of abnor- 
pal aromatic and indolic metabolites in the 
urine of schizophrenics has been stimulated 
in the past few years by the work of Young 
et al. (12) and McGeer et al. (7-9). Using 
similar paper chromatographic techniques 
as these investigators, we have studied the 
urine chromatographic pictures of a group 
of male, chronic schizophrenic patients and 
have detected one Ehrlich positive, indolic 
compound which appears significantly more 
often in the urine of schizophrenics than in 
that of control subjects. This compound, 
termed Compound X, appears to be identical 
with the 6-sulfatoxyskatol described by 
Horning, Dalgliesh and co-workers (1-3) 
and reported to appear in the urine of pa- 
tients afflicted with malabsorption syn- 
drome, certain anemias, and in Heinz Body 
formations. 


MATERIALS AND METHODS 


The subjects used in this experiment were 
part of a cooperative study carried out by 
the central office of the Veterans Adminis- 
tration on the chemotherapeutic effect of 
tranquilizers. The medication being given 
the patients was not known during the 
course of the study. Morning urine samples 
were obtained once a week over a six week 
period, concentrated in vacuo, and an 
amount of urine corresponding to 100 micro- 
grams of creatinine was chromatographed 
overnight on paper in a solvent system 
consisting of butanol - acetic acid - water 
(4:1:5) or isopropanol-ammonia-water (80: 
2:18). The papers were sprayed with Ehr- 
lich’s reagent (2 per cent dimethylamino- 
henzaldehyde in 2N HCl) and dried in a 


1 Research Laboratory, Veterans Administra- 
tion Hospital, Palo Alto, California. 


current of air in a hood. The Compound X 
color complex developed fairly rapidly and 
tended to fade with time and was, there- 
fore, graded as to intensity as soon as color 
developed. The intensity of the spots ob- 
tained were graded by eye with rating values 
of from 0 to 3. The blue Ehrlich spot of Com- 
pound X gave an R,; of .58 in butanol-acetic 
acid-water and R,; of .73 in isopropanol-am- 
monia-water. 

Controls for the study were male aides 
who lived on the hospital grounds and whose 
meals were the same as those of the patients. 


RESULTS AND DISCUSSION 


Table 1 shows that of 23 experimental 
subjects 18 were adjudged positive for Com- 
pound X on the basis of spot ratings of 0.5 
or greater. The 0.5 value taken as the divid- 
ing point is arbitrary. A value less than 0.5 
would mean that the spot was detected 
under the conditions of the chromatography 
in less than one-half of the assays. The in- 
tensity of spots obtained from week to week 
was relatively constant. The data, further- 
more, show that there is no correlation be- 
tween the appearance of Compound X and 
the drug treatment. However, it may be 
worthy of note that the negative findings in 
the experimental group were all diagnosed 
as paranoid schizophrenics. In the control 
group (Table 2) three positive findings from 
14 subjects were obtained and all three of 
these subjects were older men. The signifi- 
cance of these latter observations cannot be 
assessed without more data. 

Only a partial purification of Compound 
X by means of repeated paper chromatog- 
raphy and elution has been effected. Prop- 
erties of the compound indicative of its acidic 
nature were its retention by an anion ex- 
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TABLE 1 


Occurrence of Compound X in the Urine 
of Male Chronic Schizophrenics 























€6 alfa 22 82 ee . ‘ 

32 Age é 3a SE\55 Medication Diagnosis 

a Zl ie i< 

1 | 37| 4 | 4 | 6 |1.5|Chlorprom. |Catatonic 

2| 46) 4 | 4 4 |1.0/Placebo Mixed 

3| 42) 4 | 4 | 7 |1.8/Placebo Mixed 

4| 36) 4 | 4 | 4 |1.0)/Phenobarb. |Paranoid 

5| 31) 5 | 5 | 6 |1.2|/Phenobarb. |Catatonic 

6 | 49} 4 | 4| 8 |2.0\Promazine |Hebephrenic 
(Mixed) 

7| 37| 4 | 4 |11 |2.8|Placebo Catatonic 

8| 41) 4 | 2 | 2 |0.5|Phenobarb. |Hebephrenic 

9} 40} 5 | 5 | 7 |1.4)Phenobarb. |Catatonic 

10| 27; 4 | 4| 5 |1.3|/Promazine |Catatonic 

11 | 40} 4 | 4| 6 |1.5|/Promazine |Catatonic 

12| 41) 4 | 4 | 5 |1.3/Promazine /|Paranoid 

13 | 41| 5 | 5 |12 |2.4/Promazine |Hebephrenic 

14; 44, 5 | 0 | O |0.0|/Placebo Paranoid 

15 | 43) 5 | 4 | 9 |1.8!Chlorprom. |Paranoid 

16 | 34) 4 | 4 | 6 |1.5|Promazine |Paran. Cata- 
tonic 

17 | 35} 5 | 0 | 0 |0.0|Phenobarb. |Paranoid 

18 | 30; 5 | 0 | O |0.0/Promazine /|Paranoid 

19 | 39} 5 | 2| 2 |0.4;Promazine /|Paranoid 

20 | 39) 4 | 3 | 3 |0.8|\Chlorprom. |Paranoid 

21 | 47| 5 | 4 | 6 |1.2|/Phenobarb. |Paranoid 

22 f 35) 4 | 4 | 4 |1.0\Chlorprom. |Paranoid 

23 | 33} 4 | 0 | O |0.0|/Phenobarb. |Undiff. or Par- 
anoid 











* Based on spot intensity values rated from 0 to 
3. 
ft Total points/Number of assays. 


TABLE 2 
Occurrence of Compound X in the Urine of Controls 
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* Based on spot intensity values rated from 0 
to 3. 
t Total points/Number of assays. 
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change resin (Dowex 1-Cl) and not by caticn 
exchange resin (Dowex 50-H) and its simil:ir 
migration to that of indoxylsulfate on pap:r 
electrophoresis. The compound, in crude 
urine, was stable to 0.1 N NaOH at 100° C 
for 1 hour but was completely destroyed in 
0.1 N HCl under these conditions. The sk.- 
tolic nature of the compound was suggested 
by Dr. C. E. Dalgliesh (personal communi- 
cation), and on administration of skatole to 
rats (either feeding via stomach tube or by 
intraperitoneal injection) a compound was 
obtained in urine with the identical chroma- 
tographic properties as Compound X. Both 
this compound and Compound X isolated 
from the patients yielded inorganic sulfate 
after digestion in 6N HCl at 100° for 1 hour. 
From these results and reference to work of 
Dalgliesh and co-workers (1-3) we believe 
Compound X to be 6-sulfatoxyskatole. Com- 
pound X was also produced in approximately 
the same quantities in rats that were pre- 
treated for 2 days with antibiotics (6 mg 
tetracycline, 15 mg Kanamycin twice daily) 
before the administration of skatole. Indican 
concentration in the urine was markedly 
lowered by this treatment. Quite likely, 
therefore, the bacteria in the gut converts 
indolic products to skatol, the skatol is ab- 
sorbed and converted into Compound X via 
hydroxylation and esterification with sulfate 
by the tissues of the rat. That the bacterial 
flora was involved in the production of Com- 
pound X in the patients was shown by the 
oral administration of tetracycline (250 mg, 
four times daily) over a five day period to 
two patients showing the greatest amount 
of Compound X in their urine. Compound 
X was abolished (chromatographic detec- 
tion) on the first day after administration 
of antibiotic in patient # 1 and by the second 
day in patient #2. Indican, which is also 
produced by the intestinal flora, decreased 
daily during the administration of antibiotic 
but was still detected in substantial amounts 
even after 5 days of treatment. 

Compound X is quite likely identical with 
the Compound Q described by Leyton (6) 
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and provisionally identified by him as ska- 
toxyl sulfate. It may also be the same as 
Compound a as reported by Riegelhaupt 
(10) which was reported to be present in 12 
0: 14 schizophrenics and in two of seven 
non-schizophrenic controls. However, Com- 
pound a was reported to be unstable in 0.1 
N NaOH in which Compound X was found 
to be stable. 

The need for considering nutritional state, 
chronic infections, and characteristic intes- 
tinal flora of institutionalized patients in 
analyzing urine excretion picture in schizo- 
phrenics has been pointed out by Kety (5) 
and Horwitt (4). Compound X, which is 
tentatively identified as 6-sulfatoxyskatole, 
would seem to be the resultant of one of 
these complicating factors. The abolishment 
of this compound from urine by the admin- 
istration of antibiotic would seem to place 
it in the same category as indican, which 
also has been reported to be increased in the 
urine of the schizophrenics (11). The condi- 
tions that favor the production of sulfatoxy- 
skatole in institutionalized, chronic schizo- 
phrenic patients are unknown but their 
actions may be mediated by something as 
simple as constipation, a characteristic insti- 
tutional bacterial flora, or by more subtle 
biochemical changes brought about by the 
schizophrenic state. The significance, if any, 
of sulfatoxyskatole in schizophrenia remains 
to be determined. That hydroxyskatoles, 
the precursors of sulfatoxyskatole (1-3) are 
damaging to red blood cells and to hemo- 
globin, and their role in certain anemias, 
Heinz Body formations and malabsorption 
syndrome have been reported. 


SUMMARY 


A compound identified as 6-sulfatoxyskat- 
ole has been found to occur more often in 
the urine of chronic schizophrenics than in 


normal controls. Bacterial action in the gut 
is probably responsible for its presence, how- 
ever, since the oral administration of anti- 
biotics results in the elimination of this 
compound from urine. 
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EFFECTS OF SERUM FROM SCHIZOPHRENICS ON EPINEPHRINE- 
SENSITIVE ELEMENTS IN THE RABBIT BRAIN’ 


BRUNO MINZ, M.D? ano EDWARD J. WALASZEK, Pu.D* 


The discovery of similarities between ex- 
perimental and natural psychoses has led to 
the elaboration of chemical theories as 
speculative explanations of the origin and 
nature of mental disorders. Some of these 
theories implicated epinephrine and possible 
metabolites of epinephrine (2). 

Recent developments have shown that 
the role of the adrenal medullary hormone 
is not strictly confined to its classical effects 
on blood pressure and carbohydrate metab- 
olism, but that it has the property of acting 
directly upon neuronal aggregates in the 
central nervous system. For example, it has 
been demonstrated (7) that small doses of 
epinephrine, injected intravenously or intra- 
arterially into cats or rabbits, prolong the 
duration of electrically induced seizures and 
shorten the period of extinction subsequent 
to electrical stimulation. Also extensor and 
flexor reflexes can be modified by a direct 
effect of epinephrine on the brain stem 
reticular formation (8). Other experiments 
carried out by Minz, Remond and Mc- 
Culloch (9) on the monkey have indicated 
that local application of epinephrine on the 
motor arm area of the cerebral cortex causes 
an increase in duration and intensity of the 
period of over-stimulation subsequent to a 
stimulus eliciting movement. 

The presence of norepinephrine and epi- 
nephrine has been detected in the hypo- 
thalamic area (15). This area is considered 
a projection zone of the sympathetic sys- 
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tem, and the catecholamine content of this 
tissue has been found susceptible of under- 
going characteristic modifications under the 
action of reserpine (3) and of iproniazid 
(14), two compounds which strikingly affect 
psychic reactions. 

Clinical observations have shown that the 
epinephrine level of blood decreases during 
normal sleep and increases during awake- 
ness (13). The injection of that hormone can 
produce anxiety, self-concern and aggra- 
vate conflict sustained symptoms. Its effect 
presents itself, according to Lindemann (4) 
“as a variety of changes in psycho-patho- 
logical behavior which have a definite dy- 
namic structure, namely withdrawal from 
the outside and reinforcement of inner ex- 
periences.”’ 

Combined physiological and clinical data 
thus suggest the working hypothesis that the 
reactivity of central structures may be a 
major factor in normal cerebral function 
and possibly in cerebral disorders. In this 
preliminary report we wish to present the 
effects of serum from schizophrenic patients 
on the cardiovascular responses elicited by 
the topical application (1, 10) of epineph- 
rine to the exposed cerebral cortex of rab- 
bits. 


METHODS 


The experiments were carried out on 
male adult albino rabbits anesthetized with 
urethane (1.0-1.5 gm./kg.). The cerebral 
hemispheres were exposed and the dura 
opened. Mean systemic arterial blood pres- 
sure was measured via a cannula in the 
left femoral artery; the right vena saphena 
was cannulated for intravenous injections. 
A very small piece of filter paper (3 to 5 
mm. sq.) moistened with a freshly prepare: 
5 per cent solution of epinephrine bitartrate 
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in Ringer’s solution (pH 6.0) was placed on 
the left frontoparietal zone of the cerebral 
cortex. After a very short contact (30 sec- 
onds) the systemic blood pressure rises 
(20-50 mm.Hg) maintains a maximum for 
0.5 to 2 min. and then decreases to its initial 
value. 

A thorough pharmacodynamic analysis 
has indicated that this cortically induced 
pressor effect possesses the characteristics of 
al entirely central phenomenon and is due 
to the liberation of a hypertensive agent 
from the anterior hypothalamus (6). Re- 
peated application of epinephrine to the 
same cortical area found to be the most 
sensitive to the adrenal hormone, produces a 
progressively increasing response. 

The serum was generally used the same 
day on which it was withdrawn from the pa- 
tients. In our preliminary experiments the 
volumes used for each administration were 
from 1 to 5 ml. The number of injections 
ranged from one to nine with intervals of 
two to four days. The tests were performed 
from three hours to nine days after the last 
treatment. 

We have determined that the most favor- 
able conditions for these experiments were 
as follows: Rabbits receive 5 ml. of patient’s 
serum (freshly withdrawn and used the 
same day) intravenously and 16-18 hours 
later epinephrine was applied topically to 
the exposed cerebral cortex. Another experi- 
mental design which we used was as follows: 
Rabbits received 2 ml. of patient’s serum 
subcutaneously twice at four-day intervals. 
The epinephrine was applied topically 
within 24 hours after the last injection of 
serum. A total of sixty-eight rabbits was 
used in these experiments. Twenty rabbits 
received the serum intravenously. The re- 
mainder received the two subcutaneous in- 
jections. 

The experimental] sera were obtained from 
30 different female patien:s, all of whom 
liad been hospitalized for a least five years. 
They were carefully screened; epileptics, 
inentally deficient or lobotomized patients, 


as well as patients with physical handicaps 
(blindness, deafness) or gross associated 
medical syndromes were excluded. Age 
ranged from 25 to 50 years. The diagnosis 
of “schizophrenia” was established after a 
very careful psychiatric examination and 
observation and through a battery of psy- 
chological tests. All forms of that disease 
were represented (simple, undifferentiated, 
catatonic, paranoid and hebephrenic). The 
patients had received no medication for a 
period of at least four weeks prior to the 
withdrawal of the serum and were closely 
supervised by specially trained aides in a 
separate research ward. 

The normal serum with which the control 
rabbits were premedicated was derived from 
thirty-five different employees of the Osa- 
watomie State Hospital. The experimental 
and control subjects received the same diet 
and the latter like the former, lived within 
the institution. Sera from normal volunteers 
were obtained, administered and tested un- 
der the same conditions as those withdrawn 
from the patients. A total of forty-eight 
rabbits was used in these experiments. 

Seven rabbits received serum from seven 
healthy pregnant women (5th to 9th months 
of pregnancy). Six animals were injected 
with serum from six patients suffering from 
conditions involving stress such as arthritis, 
asthma, diabetes, liver damage, ulcerative 
collitis and pernicious anemia‘. All these 
sera were administered in two subcutaneous 
injections of two ml. each at intervals of 
four days and the tests were performed one 
day after the last injection. 


RESULTS 


Forty-one animals injected with serum 
from normal individuals were found to re- 
spond to cortically applied epinephrine with 
usual blood pressure rises. The manometric 
differences obtained after one single appli- 
cation varied between 6 and 61 mm. Hg 


*These patients were selected by Dr. A. Klotz, 
Dept. of Medicine, Kansas University Medical 
Center. 




























422 


with a mean value of 30.5; those recorded 
after repeated topical administrations 
reached 20 to 74 mm./Hg, with a mean 
value of 22 mm./Hg. These figures show a 
fair accordance with those found by Cha- 
morro and Minz (1) in normal non-treated 
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Fic. 1. Rabbit blood pressure: Animal premedi- 
cated with serum from a normal volunteer. At 1, 
2 and 3, cardio-vascular responses to successive 
local application of epinephrine bitartrate (5%) 
to the same fronto-parietal area of the exposed 
cerebral cortex at 10 minute intervals. 
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Fic. 2. Rabbit blood pressure: Animal pre- 
treated with serum from a schizophrenic patient. 
At 1, an intravenous injection of epinephrine (10 
megm.). At 2, a cortical epinephrine application 
(5th application). This illustrates the inhibition of 
the usual hypertensive reaction to cortically ap- 
plied epinephrine. 
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Fic. 3. Rabbit blood pressure: Animal premedi- 
cated with serum from a schizophrenic patient. At 
the arrows 1 and 3, cortically applied epinephrine. 
At 2 and 4, intravenous injections of epinephrine 
(5 megm.). This record illustrates the reversal of 
the usual hypertensive response to the cortical ap- 
plication of epinephrine. 
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rabbits. Seven animals gave diminished hy- 
pertensive responses to the cortical epineph- 
rine. The cardiovascular responses to coriti- 
cal applications of epinephrine observed in 
animals after pretreatment with normal 
human serum presented the phenomenon 
of increased sensitization (1). Such sera 
thus failed to produce any characteristic 
modification of the usual blood pressure 
effects engendered by topical application of 
epinephrine to the cerebral cortex. Typical 
results obtained with an animal which had 
been submitted to a treatment with serum 
from a mentally normal volunteer, are il- 
lustrated in Figure 1. 

Fifty rabbits pretreated with serum from 
schizophrenic patients did not respond with 
the usual blood pressure rises to the cortical 
application of epinephrine. Twenty-one ani- 
mals did not present any reaction even after 
repeated topical administration of the 
adrenal hormone on the same fronto- 
parietal area. Five to 12 successive applica- 
tions made at regular intervals of 10 to 
15 minutes were found to be ineffective, 
whereas intravenous injection of epineph- 
rine solutions (10 megm.) produced the 
usual hypertensive responses (Figure 2). 
Eighteen rabbits showed slight depressor 
reactions (14 to 20 mm. Hg and less), ap- 
pearing in some instances immediately after 
the application of epinephrine on the area, 
in others after delays of three to 12 minutes 
(Figure 3). In some cases one cortical appli- 
cation of epinephrine caused the appearance 
of a series of alternating small pressor and 
depressor effects (Figure 4). 

Inhibitions as well as reversals of cardio- 
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Fic. 4. Rabbit blood pressure: Animal premedicated with serum from a schizophrenic 
patient. The topical application of epinephrine (4th application) on the fronto-parietal area 
(at the arrow) engenders a very small rise in blood pressure, but this effect is prolonged and 


followed by a series of hypotensive reactions. 
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vascular reactions to cortically applied epi- 
»ephrine occurred under similar experi- 
:aental conditions; they have been observed 
n animals pretreated with a series of sub- 
cutaneous injections on the one hand, and 
in others, tested 16-18 hours after one in- 
‘ravenous administration. Both responses 
probably representing different degrees of 
an inhibitory process, were recorded without 
any special distinction in rabbits receiving 
serum from patients who exhibited cata- 
tonic, hebephrenic, paranoid or mixed schiz- 
ophrenic reactions. Eighteen rabbits pre- 
treated with serum from schizophrenic 
patients reacted with usual pressor re- 
sponses to cortical application of epineph- 
rine and eleven gave a diminished hyper- 
tensive response. Table 1 summarizes all 
the results. 

Six rabbits injected with serum from 
pregnant women responded with pressor 
effects to cortically applied epinephrine; 
the manometric differences varied from 14 
to 52 mm.Hg after one single topical ad- 
ministration (mean value: 23) after re- 
peated applications on the same cortical 
area values between 20 and 70 mm.Hg when 
obtained (mean value: 42.3). In one case, 
the manometric difference was not higher 
than 10 mm. Hg and did not increase after 


TABLE 1 


Cardiovascular Responses to Cortically 
Applied Epinephrine 





Pretreatment of 
Rabbits 


hypertensive 
(depressor effect) 


response 
hypertensive 
response 
hypertensive 
response 
response 


No. of animals 
Usual hypertensive 
Diminished 
Abolition of 
Reversal of 





Serum from nor- 
mal volunteers 
Serum from 
schizophrenic 
patients 
Serum from preg-| 7| 6 1 0 0 
nant women 
Serum from pa-| 6| 6 0 0 0 
tients with 
other disease 
conditions 
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successive topical applications of epineph- 
rine. Six rabbits pretreated with serum from 
six different patients with various organic 
diseases reacted to cortically applied epi- 
nephrine with the usual hypertensive effects. 


DISCUSSION 


The results have shown that the hyper- 
tensive response to cortically applied epi- 
nephrine was typically elicited in rabbits 
pretreated with serum from normal human 
volunteers, but that it usually undergoes 
characteristic modification in rabbits pre- 
treated with serum from schizophrenic pa- 
tients. Administered to sixty-eight animals, 
the patient serum abolished that reaction 
in twenty-one and reversed it in eighteen. 
Eleven rabbits showed very small and ir- 
regular hypertensive responses. The remain- 
ing eighteen rabbits did not differ from 
those injected with normal serum. In fact, 
thirteen of them gave the normal reaction, 
while five showed an exaggerated normal 
response. 

In a double blind experiment (a series of 
nine animals) we were able to correctly as- 
sign the animals receiving schizophrenic 
serum 66 per cent of the time. This com- 
pares favorably with our studies where we 
found abnormal responses in about 60 per 
cent of the patients tested. In another 
double blind experiment using serum from 
patients in another institution, we were able 
to make the correct diagnosis only 40 per 
cent of the time. We thus regard these ex- 
periments as tools for the study of the 
physiology and biochemistry of schizo- 
phrenia and not as a biological test for this 
disorder. 

The number of aberrant results appears 
relatively small considering the following 
facts: 1) Schizophrenia often presents 
phases with alternating spontaneous aggra- 
vation and remissions. Serum from these 
patients may consequently contain varying 
concentrations of abnormal metabolites ac- 
cording to the phase at which that serum 
has been withdrawn. 2) Different recipient 
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animals may show different degrees of affin- 
ity or resistance to effects of patient’s serum. 
Thus, serum from the same catatonic pa- 
tient has been found to produce inhibition 
in two rabbits and enhancement of corti- 
cally induced pressor effects in another ani- 
mal. The exaggerated responses obtained in 
some experiments may have been due to 
the appearance of an initial sensitization 
possibly followed later on by an inhibition 
but it could also constitute a phenomenon 
in itself. Clinical observations supporting 
the pharmacodynamic results reported in 
this article have been made by Reiter (12) 
who obtained very striking but short last- 
ing remission in severe schizophrenics after 
quasi-total transfusions with blood from 
mentally normal individuals. 

The cardiovascular response to cortically 
applied epinephrine which has been typi- 
cally modified in animals pretreated with 
serum from schizophrenics implies the ac- 
tivity of hypothalamic elements. That same 
reaction was considerably augmented by 
reserpine (5), a tranquilizer, which can 
lower the content of norepinephrine in the 
brain stem (3). Experiments performed in 
our laboratory have shown that animals 
pretreated with serum from schizophrenics 
presented significantly higher epinephrine 
and norepinephrine levels in the hypothala- 
mus than control animals pretreated with 
serum from normal volunteers (16, 17). 
Thus the cortically applied epinephrine 
pressor response showed a general correla- 
tion with changes in the catecholamine con- 
centrations of hypothalamic centers. Ac- 
cording to recent findings of Spector and 
co-workers (14) the administration of ip- 
roniazid, a monoamine oxidase inhibitor, to 
rabbits increases the norepinephrine content 
in the brain stem. Our results indicated that 
iproniazid administered under identical ex- 
perimental conditions was capable of in- 
hibiting the cardiovascular response to 
cortically applied epinephrine (11). It 


would thus be very tempting to assume that 
the inhibition or reversal of the cortical 
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response detected in animals pretreated wit): 
schizophrenic serum may be due to an ac- 
cumulation of catecholamines in the hypo- 
thalamus. 

These experiments led us to conclude tha 
schizophrenic serum may contain a sub- 
stance or substances which alter the reac- 
tivity of cerebral structures to topically 
applied epinephrine. 

SUMMARY 

It has been shown that serum from schiz- 
ophrenic patients can abolish or reverse 
the usual hypertensive reactions which can 
be obtained with a topical application of 
epinephrine to the exposed cerebral cortex 
of rabbits. 

Serum from normal volunteers, pregnant 
women, and patients with various organic 
diseases did not alter the response of topi- 
cally applied epinephrine. 

Evidence for the inhibition of the usual 
hypertensive response in animals pretreated 
with schizophrenic serum was discussed 
from the standpoint of catecholamine con- 
tent of the rabbit hypothalamus. 

A conclusion was reached that serum 
from schizophrenic patients may contain a 
substance or substances which altered the 
reactivity of cerebral structures to topically 
applied epinephrine. 
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BRIEF COMMUNICATION 


PSYCHOLOGICAL FACTORS IN THE DUMPING SYNDROME 


PAUL ZUKIN, M.D.' anp IRA WEINER, Pu.D 


Clinical impression suggests that emo- 
tional instability predisposes to the post- 
gastrectomy “dumping” syndrome, but the 
literature does not contain any satisfactory 
data on this point (1). In this context this 
paper briefly reports observations of the 
relation of emotional disturbance to the de- 
velopment of postgastrectomy symptoms. 
Various authors report that from three to 
thirty-three per cent of individuals who 
undergo subtotal gastric resection as treat- 
ment for duodenal ulcer manifest this post- 
operative syndrome with symptoms in- 
cluding nausea and occasional vomiting, 
epigastric fullness, sweating, palpatation and 
weakness. In the majority of those who 
experience these complaints, the onset occurs 
within two weeks after surgery. Usually the 
severity of the syndrome decreases with 
time. However, at least one-third of these 
individuals continue to show disability from 
their symptoms a year or more after sur- 
gery. 


PROCEDURE 


Personality studies were conducted on a 
series of male veterans with chronic duodenal 
ulcers at the Wadsworth Veterans Adminis- 
tration Hospital in Los Angeles by one of 
us (I.W.) as partial fulfillment of the re- 
quirement for a doctorate in clinical psy- 
chology. A Group Short Form of the Min- 
nesota Multiphasic Personality Inventory 
(MMPI) was used in this evaluation. This 
inventory has the most extensive clinical 
validation of any objective personality test 


_ and has been found valuable diagnostically 


and prognosticaily in a wide variety of clin- 


1 Veterans Administration Center, Los Angeles, 
California; School of Medicine, University of 
California at Los Angeles. 
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ical problems. (2). Not only is this instri- 
ment objective and comprehensive, but in 
addition it possesses unique validity meas- 
ures which indicate, to a degree, test-taking 
attitudes, malingering, and whether the re- 
spondents understood the various items. 

Within two weeks from the time of the 
personality evaluation, eleven of the patients 
underwent a Billroth II type of subtotal 
gastric resection without vagotomy. Indica- 
tion for surgery was intractibility, hemor- 
rhage, or pyloric obstruction, either singly 
or in combination. 

Without prior knowledge of the results of 
the pre-operative personality studies, the 
other author (P.Z.) interviewed the patients, 
twelve to twenty-four months after surgery, 
and the operative result was rated on the 
basis of the following criteria: 

Excellent: unrestricted as to activity and 
diet, free of symptoms except 
perhaps for occasional minimal 
dumping. 

No complaints other than fre- 
quent mild, or occasionally 
moderate, manifestation of 
dumping and necessitating 
care in regard to certain items 
of diet. 

Severe dumping, persistent 
gastric distress, inability to 
gain weight, failure to obtain 
relief by medical and dietary 
measures. 


Good: 


Poor: 


RESULTS AND DISCUSSION 


The data are summarized in Table 1. Al! 
three of the severely neurotic and one of th« 
two moderately neurotic ulcer patients in 
this series had poor results of gastric resec- 
tion, while those with minimal or mild emo- 
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TABLE 1 
Relation of Emotional Disturbance and Result of Subtotal Gastrectomy in Duodenal Ulcer 
a ae seer icacge  (Pergcme™| mcot | Peeftn 
L. 61 12 I &0O Severe Unfavorable Poor 
2. 42 8 I Severe Unfavorable Poor 
3. 60 10 I &H Severe Unfavorable Poor 
4. 66 20 I Moderate Unfavorabie Excellent 
5. 34 4 I &H Moderate Unfavorable Poor 
6. 58 13 I&H Mild Favorable Excellent 
ae 47 8 I &H Mild Favorable Excellent 
8. 37 8 L&H Minimal Favorable Good 
9. 56 10 I &H Minimal Favorable Good 
10. 62 14 iar? Minimal Favorable Good 
iM. 60 10 H Minimal Favorable Good 























*] = intractability; O = obstruction; H = hemorrhage; P = perforation. 
+ MMPI profile indicating moderate or severe neuroticism was basis for predicting unfavorable re- 


sults of operation. 


tional disturbance—on the basis of MMPI 
data—had either good or excellent results. 
We do not know whether this means that 
elective gastric surgery should not be done 
at all in the severely disturbed individuals 
or whether they might better tolerate a 
lesser procedure such as vagotomy with 
drainage. Certainly it seems reasonable to 
suggest that a personality evaluation should 
be an integral factor in the decision for elec- 
tive surgery in patients with duodenal ulcer. 
A replication of this investigation is indi- 


cated. 


SUMMARY 


An attempt to relate pre-operative person- 
ality characteristics to the subsequent de- 
velopment of dumping manifestations in 
eleven patients who underwent subtotal gas- 
trectomy for chronic duodenal ulcer, indi- 


cates that the individual with mild or 
moderate emotional disturbance may have 
a satisfactory operative result, while a se- 
verely disturbed individual is apt to have 
a poor result. 

In this group, using the Minnesota Multi- 
phasic Personality Inventory as an indicator 
of neuroticism before operation, it was pos- 
sible to predict with considerable accuracy 
those patients who later developed the 
dumping syndrome. 
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BRIEF COMMUNICATION 


PAPER CHROMATOGRAPHIC STUDY OF URINES OF 
NORMAL AND SCHIZOPHRENIC INDIVIDUALS 


CLARA H. WILLIAMS, Px.D.3 EDNA C. GORDON, B.A. anp 
FREDERICK W. BARNES, Jr., M.D., Px.D. 


The possibility of detecting abnormal 
metabolic changes in schizophrenia has led 
to investigations of many different sub- 
stances; in general the reports on their re- 
lationship to the disease are conflicting. 
McGeer et al. (1) reported that schizo- 
phrenic individuals excrete larger quantities 
of “aromatic” substances than do normal 
individuals, and their conclusions were 
based upon the number and intensity of 
color of diazo-coupling spots appearing on 
unidimensional paper chromatograms. The 
writers undertook a similar study and found 
no significant differences between the uri- 
nary patterns of 131 schizophrenic patients 
from three different categories and normal 
subjects (Table 1). 

In the present study, bi-dimensional 
chromatography was used as a more sensi- 
tive method for detecting possible differ- 
ences in occurrence and concentration of 
urinary components in schizophrenic pa- 
tients. The methods described below repre- 
sent those selected from an extensive survey 
of the effect of different papers, solvent sys- 
tems and stains on the chromatographic 
pattern. 


MATERIALS AND METHODS 


Urines were collected from: 1) twenty 
newly admitted, disturbed, male schizo- 
phrenic patients under 50 years old; 2) 
seventeen male hospital employees under 
50; 3) seventeen males, 50 years or older, 
with a diagnosis of general paresis, and 4) 
thirteen patients from group (1) and nine 

* Psychophysiologic Research Laboratory, Vet- 


erans Administration Hospital, Perry Point, Mary- 
land. 


male hospital employees who were on the 
same hospital diet. 

The first voided morning urine from in- 
dividual patients was collected and, within 
an hour, stored at —20°C. After the urine 
was thawed, and pH and specific gravity 
determined, a 100 ml. aliquot was centri- 
fuged, the precipitate was discarded, and 
the supernatant was evaporated at 40°C to 
a volume of 10 ml. on a water bath, at 
atmospheric pressure. After being cooled 
and recentrifuged, the supernatant was 
evaporated further to a final volume of 5 
ml. Two ml. of this were mixed with 200 ml. 
of methanol, and the mixture was poured 
into a glass column (13 mm. in diam.) con- 
taining 18 em of MgO and SiO (Florisil), to 
which were then added two successive 30 
ml. portions of methanol containing 1 per 
cent water. The filtrate from the 260 cc., 
representing the alcohol-soluble substances 
in the urine, was evaporated to a volume of 
2 ml. on a water bath, as Fraction A. Sixty 
ml. of water in two 30 ml. aliquots was 
added to the Florisil column, and this fil- 
trate (water-soluble substances) was col- 
lected and concentrated, as Fraction B. 

Twenty-five microliters of each fraction 
(representing 0.4 ml. of the original urine) 
were applied to Whatman #1 filter paper 
sheets (18.5” x 22.5”) for bi-dimensional de- 
scending chromatography, using the solvent 
systems propanol, ammonium hydroxid 
(15N) and water in the ratio of 4 vols:1 
vol:1 vol in the first dimension across th« 
filter paper, and butanol, glacial acetic acid 
and water in the ratio of 4 vols:1 vol:1 vo! 
in the second dimension. To develop th« 
spots the papers were air-dried for 24 hours 
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TABLE 1 


Chromatographic Ratings of Urines 
of Various Samples 


TABLE 2 
Diazo-Positive Spots in Urinary Chromatograms 
of Various Populations* 





Chromatographic 





Type of Male Patient N eee & 
Intensity of Spots) 
Chronic schizophrenic | 58 15.2 + 2.7 
under 50 yrs, no drugs) 
Chronie schizophrenic 15 8.9 + 1.6 
over 50, long hospital- 
ized) 
Acutely disturbed schizo- | 25 16.3 + 1.9 
phrenics (under 50, 
newly hospitalized) 
Control (normals) 33 15.2 + 1.4 











The fluorescent spots were noted under each 
of two ultra-violet light sources (2537A 
and 3600A) and papers were then sprayed 
with a mixture of equal volumes of a 9 per 
cent (weight) solution of diazotized sul- 
fanilic acid and a 10 per cent (weight) 
solution of sodium carbonate. 


RESULTS 


The methanol-soluble fractions of the 
urines yielded a total of 42 definite sub- 
stances which either stained with diazotized 
sulfanilie acid or were fluorescent. The wa- 
ter soluble fraction yielded a total of 29 
substances. Not all of these components ap- 
peared in every urine and, except for one 
substance, their frequency of occurrence did 
not differ greatly among the urines of the 
various patients and the normals. When 
the total number of spots on the chomato- 
grams from the urines of each population 
group was divided by the number of each 
group (Table 2), no significant trends were 
evident. It is clear from this evidence that 
there is no marked increase in the excretion 
of “aromatic” substances in the schizo- 
phrenic populations tested. When size and 





a. A foie B 
yo my Number of Number of 
rt 

tograms — , veo 
togram togram 
Schizophrenics 20 10.7 11.9 
Normals 17 15.7 12.8 
Paretics 17 11.9- 13.1 
Schizophrenicst 13 12.9 15.1 
Normalst 9 13.4 15.9 














* Further particulars regarding the Rf values 
and frequency of occurrence of spots available 
from authors upon request. 

Tt On the same diet. 


intensity of color of the spots were esti- 
mated by eye, no differences were noted. 

In Fraction A, a substance with Rf values 
of 0.28 vs. 0.18, giving a red color with the 
diazo reagent, was found in more of the 
schizophrenic and the paretic than in the 
normal individuals, except when the latter 
were on the same diet as the patients. 
Further work with this substance is planned 
with other subjects. 


SUMMARY 


A survey of metabolites in individual 
urines of various population groups indi- 
cated a definite regularity in the qualitative 
occurrence of these substances, regardless 
of diet, degree of illness, drug ingestion, etc. 
The chromatographic map consisted of 42 
alcohol-soluble substances and 29 water-sol- 
uble substances. Only one area showed any 
suggestion of relationship to schizophrenia. 
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STENGEL, E. anp Coox, Nancy G. Attempted 
Suicide: Its Social Significance and Ef- 
fects. Chapman and Hall, London, 1958. 
136 pp. 25s 

This monograph is a welcome addition to 
the literature on attempted suicide and is 
worth the careful study of psychiatrists and 
of investigators in the field of suicide. The 
authors have personally examined 453 cases 
of attempted suicide from three different 
hospitals—210 at follow-up and 243 on ad- 
mission. There is an emphasis on the com- 
plex of motivation of attempted suicide, e.g., 
the authors point out that death is probably 
not the only goal of attempted suicide and 
that other goals and motives must be con- 
sidered. There is also due emphasis on the 
necessity for studying a number of different 
attempted suicide populations before draw- 
ing firm conclusions concerning the total 
entity, attempted suicide. 

Despite the detailed presentation of the 
results obtained from the examination of 
such a large number of cases, some of the 
difficulties inherent in the methods of study 
and in the way in which the data are pre- 
sented are sufficiently serious to throw into 
question the interpretations which the au- 
thors give to their findings. One of these 
difficulties is that the investigators did not 
have the opportunity to personally examine 
and follow-up the same patients. In each 
instance, patients followed up were not ex- 
amined on admission, and patients exam- 
ined on admission were not followed up. 
Some of the other problems will be dis- 
cussed below. 

The emphasis in this study has been on 
the social significance and effects of the 
suicide attempt. These social implications 
have been subsumed under four headings: 
the immediate social setting at the time of 
the attempt, the effects of the attempt on 
the patient’s life situation and on his re- 
lationship to the environment, the ordeal 
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character of the attempt, and the appeal 
character of the attempt. 

The authors describe the social ‘setting 
of the patient at the time of the suicide at- 
tempts and, where possible, contrast it with 
a group of successful suicides. They con- 
clude that the suicide attempts are socially 
oriented. The findings concerning the social 
setting of the attempts, when compared with 
a group of successful suicides, were that the 
attempted suicides were alone in a house or 
flat in one-third of the cases, whereas the 
successful suicides were alone in two-thirds 
of the cases. There was little difference, how- 
ever, between the groups with regard to 
whether some one was actually present in 
the room or not. In the various attempted 
suicide groups, in three to 12 per cent of 
the cases there was someone in the room, 
and in the successful suicide group there 
was someone in the room in three per cent 
of the cases. In only about one-third of the 
attempts did the patient initiate his own 
rescue and only in another one-tenth of 
the cases was the rescuer expected. In less 
than one-half the attempts, therefore, was 
the “rescue” planned. It appears, therefore, 
that the majority of settings for the sui- 
cidal attempts could as well be interpreted 
as not being primarily socially oriented. 
Other studies of attempted suicide have 
suggested that the clinical diagnosis of the 
patient is strongly related to, for example, 
whether or not the patient is alone at the 
time of the attempt. This point is not dis- 
cussed in the monograph. 

The effects of the attempt on the patient’s 
life situation and on his relationship to his 
environment are discussed under ten head- 
ings which include, among others, hospitali- 
zation; invalidism; removal from scene o/ 
conflict; changes in human relationships— 
improved personal relationship, rupture o! 
a personal relationship, and greater depend- 
ence; arousal of community; changes in th 
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state of isolation in which the patient had 
been living prior to the attempt; and effect 
on a repetitive pattern of suicidal attempts. 
The fact of hospitalization is given as a 
social effect of the suicide attempt by the 
authors. Although hospital admission un- 
deniably is an effect of the attempt, its 
meaning and importance are dimmed by 
the fact that all patients had to have been 
hospitalized in order to get into the study. 
Other than the fact of hospitalization, ef- 
jects of the attempt described in the two 
groups followed-up included changes in ex- 
isting human relationships—for better or 
for worse—occurring in 33 per cent of one 
group and 43 per cent of the second group; 
changes in the patient’s mode of life in eight 
per cent of each group; no recurrence of 
suicide attempts during the follow-up pe- 
riod despite other attempts prior to the 
index attempt in 27 and 83 per cent, re- 
spectively; and a change in the previous 
state of isolation, excluding hospitalization, 
in 33 per cent in one group. The significance 
and interpretation of these figures seem to 
be equivocal because of three factors: 1) 
the absence of explicit criteria for deciding 
whether a change was due to the suicide 
attempt, to the patient’s illness, or to the 
ordinary trials and pleasures of life; 2) the 
failure to relate changes observed to diag- 
nosis or age; 3) the absence of control 
group(s) for helping to decide whether a 
change was due to the attempt. 

There are no data given to indicate that 
the suicide attempt is considered by the 
patients to be an ordeal, except for one 
anecdote about a schizophrenic patient. 

The appeal character of the suicide at- 
tempt is one of the major points made by 
the authors. They state, “We regard the 
appeal character of the. suicidal attempt, 
which is usually unconscious, as one of its 
essential features, but it is certainly not the 
only one that determines its purpose” (p. 
22). The appeal is elsewhere (p. 117) de- 
scribed as, “...an appeal to the human en- 
vironment for help, irrespective of whether 


or not the person is aware of it...The 
present writers maintain that this appeal 
function is inherent in most, if not all, sui- 
cidal attempts although the person commit- 
ting the act is as a rule unaware of this. 
This conclusion can be drawn both from 
the behavior pattern and its effects on the 
environment.” The difficulties with the con- 
cept of appeal character are four-fold. First, 
no way is presented to decide whether or not 
an individual suicide attempt served as an 
appeal. Second, the fact that society re- 
sponded to the suicide attempt by offering 
help is not conclusive evidence that the pur- 
pose, conscious or unconscious, of the at- 
tempt was to call forth such help. Yet the 
authors seem to assume that the reception 
of help is prima facie evidence that the pur- 
pose of the suicide attempt was an appeal 
for help. Third, only a hospitalized group 
was studied, which by definition has called 
forth at least medical help from society. The 
help forthcoming might be nil or much less 
in suicide attempts that do not reach the 
hospital. Fourth, the statement that ap- 
peal can be present without awareness on 
the part of the patient and the fact that no 
criteria are given for ruling out the pres- 


_ence of appeal makes it possible for an in- 


vestigator to observe appeal in each and 
every patient or, alternatively, to fail to 
observe it in any patient. The present study 
cannot, therefore, demonstrate the appeal 
aspect of suicide attempts to be either valid 
or invalid. 

This brings up a final point. The authors 
state, ‘The impossibility of comparing data 
collected by various authors restricts the 
value of their work and hampers progress 
in research” (p. 34). This is a well-taken 
point; however, the present study, in many 
of its aspects, does little to remedy this situ- 
ation. The reason for not being able to 
compare the present work with any future 
studies of even these same problems is that 
the authors do not give explicit criteria 
for diagnosis, for deciding whether the ef- 
fects observed in follow-up are due to the 
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attempt, for deciding whether the attempt 
has an ordeal character, and for deciding 
whether the attempt has an appeal char- 
acter. This is particularly disturbing in this 
study, because it does contain new ideas, is 
a careful work on a large number of pa- 
tients, and is concerned with a serious prob- 
lem. 


Eli Robins 


Croxton, Freperick C. Elementary Statis- 
tics with Applications in Medicine and 
the Biological Sciences. Dover Publica- 
tions, Inc., New York, 1959. vii + 376 
pp., illus. $1.95 

This volume is a paperback edition, un- 
abridged and corrected, of a work first pub- 
lished in 1953 under a slightly different title. 
Assuming no previous study of statistics 
and only a very modest knowledge of mathe- 
matics, the author treats a series of topics 
ranging from tabular and graphic presenta- 
tion, through descriptive statistics to ele- 
mentary statistical inference. As the title 
indicates, the book is intended primarily as 
an introductory text for students in the 
medical and allied fields. 

There are a number of features which en- 
hance the pedagogic and reference value of 
the book. Practically all illustrative mate- 
rial is based on actual, not hypothetical, 
data. Charts and tables are copious, clearly 
presented, and well annotated. A vocabulary 
of statistical symbols precedes each chap- 
ter. Tables in the appendix are accompanied 
by figures showing graphically what is cov- 
ered by each, e.g. one-tail versus two-tail 
probabilities. 

Professor Croxton is the co-author of two 
earlier texts, one of which was used in the 
reviewer's first course in statistics. Fifteen 
years later, he often refers to this well- 
worn volume—in preference to more re- 
cently published works—to clarify a basic 
point. Instructors and students both should 
welcome this inexpensive introduction to 
statistical methods and techniques. General- 
izing from a small, non-random sample, they 
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may still be making good use of it fifteer 
years hence. 


A. B. Silverstein 


BRACELAND, Francis J., ep. The Effect o/ 
Pharmacologic Agents on the Nervous 
System. The Williams and Wilkins Co.., 
Baltimore, 1959. xi + 488 pp., illus. 
$13.50 

This book consists of the proceedings oi 
the 1957 meeting of the Association for Re- 
search in Nervous and Mental Disease. 
Braceland, in his preface, writes that the 
conference was supposed to “delineate, at 
least in general lines, the status of neuro- 
and psychopharmacology, the directions in 
which these were moving and, if possible, 
new directions which would be rewarding 
to clinicians and researchers alike.” 

There are twenty-six papers in all. Two 
of these, by Braceland and Merritt, are 
short introductory statements that served 
as keynote addresses for the conference and 
one, by Rioch, summarizes the conference. 
The rest report research and review litera- 
ture in widely varied areas, such as the 
neurochemistry of anticonvulsant drugs 
(Woodbury and Esplin), structural and mo- 
lecular facets of cerebral responses to drugs 
(Grenell, May, McElroy and Mendelson), 
the effects of CNS depressants on spinal 
cord reflexes (Abdulian, Martin and Unna), 
the pharmacologic treatment of movement 
disorders (Corbin), fact and fantasy in the 
use of sedatives and hypnotics (Lasagna), 
the use of placebos (Wolf), opiate antago- 
nism and drug abuse (Wikler), metabolic 
defects affecting the CNS (Jervis), stimu- 
lants (Himwich), pharmacologic studies of 
the phenothiazines (the Killams), structural 
effects of tranquilizers (Roizin, True and 
Knight), hormonal effects on brain function 
(Hoagland and Freeman), and the use of 
biologicals in CNS diseases (Turner). 

Readers whose primary interest is in be- 
havior should read Brady’s well integrated 
account of the operant conditioning ap- 
proach to drug evaluation. A vastly differ- 
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eit approach to the problem is outlined by 
Lehmann in a paper on drug evaluation in 
himans. This author has chosen to concen- 
tiate on very simple tasks that he thinks 
measure “basic mental functions” or “funda- 
n.ental psychological processes.” The bat- 
t-ry he originally used will serve to indicate 
what Lehmann is trying to do. It consisted 
oi eritical flicker-fusion frequency, the il- 
lumination threshold for the disappearance 
oi a negative after-image, tapping speed 
and simple reaction time. Lehmann be- 
lieves that “we can make such isolated sec- 
tors of behavior meaningful if we view them 
against the background of our dynamic the- 
ories of man, and it would seem to be justi- 
fied to view such simple functions as integral 
parts of the total field of ego organization” 
(p. 187). The reviewer wonders how viable 
will be the offspring of this strange union of 
psychophysiology and dynamic psychology. 

The use of tranquilizers is discussed by 
two authors. Kline reviews the literature on 
reserpine and the newer phenothiazines 
(and also devotes space to the “energizer” 
iproniazid), and Bennett reviews the litera- 
ture on the phenothiazines alone. The value 
of both these reviews is lessened greatly by 
the failure of the authors to weight differ- 
entially studies that are models of scientific 
procedure and studies that make no at- 
tempt whatsoever to control bias. 

One caveat: the papers by Heath, Leach 
and Cohen on the production of psychotic 
behavior by abnormal substances in the 
serum and by Abood on chemical concepts 
of mental health and disease should be read 
in conjunction with Kety’s recent critical 
account of the area (Science, 129: 1528- 
1532; Science, 129: 1590-1596, 1959). 

Victor G. Laties 


Lamm, Stantey S. Pediatric Neurology. 
Lansberger Medical Books, Inc., New 
York, 1959. xii + 495 pp., illus. $12.90 

Current interest in diseases of the nervous 
system of infancy and childhood is more 
widespread than it has ever been in the past, 


so that a new text in pediatric neurology 
finds a receptive audience. Unfortunately, 
the book itself is disappointing and not 
likely to satisfy either the neurologist or the 
pediatrician. The book is succinctly written 
but it is this reviewer’s opinion that the 
clinical and neuropathological discussions 
are not comprehensive enough for a text de- 
voted to such a specialized discipline of 
medicine. On the other hand, it is evident 
that the author has had considerable ex- 
perience with certain important pediatric 
problems such as “cerebral palsy” and dis- 
cussions concerning management of these 
are adequate. Up-to-date references follow 
discussions of each disease or group of dis- 
eases. The photographs are poorly repro- 
duced, although one unhappily gets the im- 
pression that many of the illustrations 
would otherwise be of considerable interest. 
The book is not well edited. 
Philip R. Dodge 


Haut, Epwarp T. The Silent Language. 
Doubleday and Co., New York, 1958. 
240 pp. $3.95 

This book represents an interesting at- 

tempt, by an anthropologist, to present some 
of the subtle non-verbal aspects of culture 
that often cause communication difficulties 
between peoples of different ethnic groups. 
After giving examples of some of the 
problems that arise in cross-cultural tech- 
nological and social innovation, the author 
attempts to systematize his analysis of cul- 
ture. In doing this he uses a model of sci- 
entific linguistics and employs such ana- 
logues as “isolates,” “sets,” and “patterns.” 
In the opinion of this reviewer this attempt 
to formalize and systematize “culture” by 
breaking it down into about one hundred 
analytical sub-categories is less than suc- 
cessful. The classification often appears to 
be forced and does not appreciably add 
depth or clarity to existing modes of analy- 
sis. 

The most rewarding part of this volume 
is concerned with the presentation and dis- 
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cussion of communication difficulties stem- 
ming from the subtle meaning of gestures 
and tacit value positions that are assumed 
to be universal. The importance of under- 
standing these forms of non-verbal aspects 
of communication is crucial for the work of 
any innovator in a foreign society. Perhaps 
the most important function of such as un- 
derstanding is given by the author himself: 
“The ultimate reason for such a study is to 
learn more about how one’s own system 
works.” To be exposed to the contrast of a 
“tradition-oriented” culture makes one 
keenly aware of his own assumptions con- 
cerning the attitudes toward pragmatic ex- 
perimentation and the inevitability of prog- 
ress. The concept of time as a flow of events 
rather than a quantity that can be broken 
up into discrete units certainly makes a 
Westerner more conscious of his own behav- 
ior as well as that of some non-Western 
groups. 

In regard to the stated purpose, the book 
should have a more than casual interest for 
those engaged in psychotherapy. The re- 
cent volumes by Hollingshead and Redlich, 
and Myers and Roberts point to the fact 
that the cultural gap between social classes 
in this country has contributed to the con- 
siderable difficulties of the psychiatrist in 
treating individuals of a lower socioeco- 
nomic status. The often heard label “not 
suitable for psychotherapy” may represent 
a lack of understanding and a confession of 
inability to adapt treatment methods to 
sub-cultural differences. The barrier of the 
“silent language” is, perhaps, analogous to 
that faced by the innovator working on the 
societal level. The present volume should 
be thought-provoking in this connection. 
Seymour Parker 


Wewetzer, K. H. Das hirngeschddigte Kind. 
Georg Thieme Verlag, Stuttgart, 1959. 

viii + 117 pp. $4.70 
This monograph is concerned with eti- 
ology, psychopathology and differential di- 
agnosis of congenital brain damage. Experi- 
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mental analysis of factors involved and the 
comparison with carefully selected control 
groups are utilized to give prognostic cri- 
teria for brain-damaged children. Specific 
recommendations are given in an excellent 
summary. It is stated that congenital brain 
damage leads to difficulties in areas of in- 
tellectual functioning and affective be- 
havior, since basic functions must have 
undergone changes. However, these basic 
disturbances are viewed as factors of proc- 
ess. “A brain damaged child does not per- 
form a task less capably than a healthy 
one, but it does so in a different manner.” 
Therefore, the focus of diagnosis and ther- 
apy must be dynamically oriented from the 
very beginning. The treatise is highly rec- 
ommended as a well documented and basic 
contribution to education and guidance of 
the handicapped child. 


Kotte, K. Psychiatrische und Nervenklinik. 
Georg Thieme Verlag, Stuttgart, 1959. 
xvi + 252 pp. $4.70 

Dr. Kolle is one of the more thoughtful 
psychiatric writers of our time. He holds 
the chair of Psychiatry and Neurology at 
the University of Munich and thus, by rank 
and recognition may regard himself a lineal 
descendant of Kraepelin. There remains 
small doubt that his psychiatric convictions 
rest on the foundations of the great clini- 
cian and classifier. His book Psychiatrische 
und Nervenklinik contains 17 lectures in 
psychiatry and neurology as the core of his 
undergraduate teaching. Though many of 
the 187 case presentations seem at times 
foreign in idiom even more than in language, 
this academic anthology is of interest as it 
raises questions of style and content in 
teaching. 

The selection of patients conveys the im- 
pression that the author believes in an ul- 
timate explanation or even solution of psy- 
chiatric illness on the basis of biological and 
physiological research. He also does not 
subscribe to a view which sees a possible 
continuum between neurosis and psychosis. 
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Ox the other hand, the lectures are grouped 
around human problems, rather than con- 
ventional psychiatric disease entities, and 
the thematic content of each demonstration 
acmits to intra- and interpersonal conflict 
as the disruptive force. Yet, disturbances of 
non-psychotic proportions seem relegated 
to constitution and circumstance. Could this 
be in contradiction to an expressively stated 
humanistic and holistic approach in trying 
to comprehend mental .as well as emotional 
disease? 

In his preface, the author says that his 
conversation with the patient should be con- 
sidered one of the focal points in demonstra- 
tion. His previous acquaintance with each 
patient and perhaps also limitations of time 
during an individual lecture tend to create 


the impression of a rather directive type of 
interviewing. Though pertinent observations 
are perhaps more readily highlighted this 
way, the omission of associative material 
on the patient’s part may render the psy- 
chological inferences less understandable 
to the inexperienced. The author compen- 
sates for this shortcoming in demonstration 
by a display of great warmth and sensitiv- 
ity for his patient’s sufferings and sets an 
example for a non-dogmatic approach to 
his students. This obviously reflects his 
broad cultural background as much as his 
wisdom as a person. One cannot help but 
feel gratification at the liberal turn which 
psychiatric patient demonstrations must 
have taken in Munich under his guidance. 
Klaus W. Berblinger 
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